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THE WEAPONEER 




The Baltimore 
Steam Battery 

Scientific American^Mfly 25, 1861 

See PMJB Vol • 1 » page 64 

The innexed engrevini represents t perspective 
view, taken from a phoio|raph, of the famous 
steam battery, about which so much has been 
said within a few weeks, as being in process of 
construction by the Messrs. Winans of 
Baltimore. From a letter by Mr. Thos. Winans, 
published in the Baltimore papers, it appears 
that the machine belongs to the city of 
Baltimore, and that the only ground for con> 
necting (he name of the Winanses with it is the 
fact (hat it was sent to their shop for repair, it 
was invented by Charles S. Dickinson, of 
Cleveland, Ohio, and patented August 9, 1859. 

Its capabilities and advantages are set forth in 
the following terms by the inventor: 

''As a triumph of inventive genius, in (he ap- 
plications and practical demonstration of cen« 
trifugal force (that power which governs and « 
controls the universe, and regulates and impels 
the motion of planetary bodies around the 
sun), this most efficient engine stands without 
a parallel, commanding wonder and admira* 
tion at the simplicity of its construction and the 
destructiveness of its effects, and is eventually 
destined to inaugurate a new era in the science 
of war. 

Rendered bail proof, and protected by an 
iron cone, and mounted on a four ‘Wheeled car- 
riage, it can be readily moved from place to 
place, or kept on march with an army. It can be 
constructed to discharge missiles of any capaci- 
ty from an ounce ball to a 25 pound shot, with 
a force and range equal to the most approved 
gunpowder projectiles, and can disbcarge from 
one hundred to five hundred balls per minute. 

For city or harbor defense it would prove 
more efndem than the largest bauery; for use 
on the battlefield, the musket caliber engine 
would mow down opposing troops as the 
scythe mows standing grain; and in sea fights, 
mounted on low-deckei* steamers, it would be 
capable of sinking any ordinary vessds. 

in addition to the advantages of power, con- 
tinuous action and velocity of discharge, may 
be added economy in cost of construction, in 
space, in labor and transportation; all of which 

Continued on Page 2 



The Art of 

Weaponry 

By Kuft Saxon 

MEN hav* been fascinated by weapons since the first true men selected 
weapons worth keeping. Sub-men obviously hurled rocks and sticks at game, 
predators and other sub-men. But objects picked up and used once and then 
discarded are hardly weapons, except in a legal sense. The true weapon was an 
object worth keeping and carrying around. 

Only when stones and clubs of the right shape and balartce were appreciated 
and kept, could the art of weaponry advance. Only then did man rise above the 
animals and dominate the earth. 

So the appreciation of weapons is an almost instinctive preoccupation of the 
most practical of our species. Moreover, danger to the system inspires farsighted 
men to ann themselves and their fellows. 

The student of weaponry, as well as the professional weaponeer, is an asset 
to his culture. The more he knows, the more territory he can defend, either as 
an individual or by supplying iess well-armed friends and neighbors. There is also 
a strong profit motive in making weapons to sell. 

THE WEAPONEER details weapons of all kinds and all eras and explains how 
they work. 

The 1883 gunsmithing course will be of practical interest to modern gunsmiths, 
gun collectors and those who would like to reproduce or repair the old models. 
It also shows how the Afghans and Pakistanis make their guns as there is a iot 
of hand work described. (Now in BLACK POWDER GUNSMITH) 

The other 19th Century reprints of weapons developed before and during the 
American Civil War illustrates the intellectual Interest in weaponry by our most 
respected ancestors. 

For those who like medieval weaponry, to reproduce as working models, or as 
attractive wall hangings to sell, the R)pular Mechanics series will be appreciated. 

THE WEAPONEEER also details improvised weaponry in the finest tradition 
of THE POOR MAN’S JAMES BONQ Regardless of the availability of conventional 
weaponry you can feel secure. 

You will be able to defend your home and loved ones with the most outrageous 
infernal gagetry imaginable, 'four territory will be a nightmare of boobytraps, mines 
and alarm devices. 

Suffice it to say that, although the knowledge in THE WEAPONEER 
is legal, its application may be a felony, but that's your lookout. 

I take no moral stance: I will leave moral considerations up to the individual. 
Knowledge must be available to anyone who wants it for whatever purpose, 
whether practical or whimsical. Individuals who cannot be trusted with lethal 
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would be small in comparison to the cost and 

working of baiteries of cannon, and the equip- 

meni and management of a proportionate 

rorce of infantry. The possession of this 

engine— ball proof and cased in iron— will give 

the powers using it such decided advantages as 

will strike terror to the hearts of opposing 

forces, and render its possessors impregnable 

to armies provided with ordinary offensive 
weapons. 

Its efficiency will soon be practically 
demonstrated, and the day is not far distant 
when, through its instrumentality, the new era 
in (he science of war being inaugurated, it will 
be generally adopted by the Powers of the Old 
and New Worlds, and. from its very destruc- 
tiveness. will prove the means and medium of 
peace.” 

The construction of the gun is represented in 
Fig, 2. A steel gun barrell, bent at an elbow as 
shown, is caused to revolve by steam power 
with great velocity; when the balls, being fed 
into the perpendicular portion, which is at the 
center of revolution, are thrown out of the 
horizontal arm by centrifugal force. A gate, J, 
keeps the balls from flying out until the barrel 
is in the desired position, when this gate is 
opened by the action of the lever, C, and the 
balls permitted toescope. 

To itkA# sure ogoinst Occident from the 
chonce issuing of bolls when the borrel is not in the 
proper position, o strong wrought iron cosing sur- 
rounds the gun, with a slit in one side through whkh 
the bolls moy poss. os shown in Fig. 1. Our cut 
represents the bolls os being fed in singly by hand, 
but in oction it is proposed to feed them in wrth c 
shovel. Mr. Winons soys that the shot from this gun 
will cut off 0 nine inch scontling ot tho distonce of holf 
a mile. 




The bottery is represented in our engraving es 
stonding in front of messrs. Winons' eiteosive works 
in Boltimore, o port of the buildings being 
represented. 



In 1837. Beniomin Reynolds, of Kindertiook, N.Y., 
constructed a centrifugal war engine for dischorging 
bullets in o stream from o tube. It was operated by 
two men, one standing ot eoch side working a crank, 
ond turning it in the some monner os tvro men operote 
0 windlass. The bullets, we understond. were token 
from 0 hopper of the center of o revolving drum ond 
thrown out ot the circumference, the oction being 
similor to thot of o rotory pump. A smoll wor engine 
of Mr. Reynolds' wos tried at West Point, in 1837, 
before General Worth ond several other officers of 
the United Stotes Army, ond it is stored that, at 1 10 
yards distance from the forget, it sent ) . 000 2-ounce 
bolls in 0 minute, through 3V« inches of hord pine 
plonk. 



THE WEAPONEER 

knowledge should be put away. Responsible citizens must be free to do as they 

please and not be bound by restrictions normally placed on an irresponsible 
minority. 

I will not play the role of public guardian. I will not hold back information from 
decent people because a few morons and psychotics might buy the book. 

As wortd civilization crumbles, the Liberal hearts go out to the 
degenerates causing its fall. The decent citizen is ignored and increas- 
ingly disarmed. The predator is favored over his victim. 

With THE WEAPONEER, I hope to turn the tide. Let the authorities remove the 
cancer from our societies, rather than enslaving us on their behalf. If their rights 
are to be considered above ours, we have no recourse but to go for overkill. 

If dangerous parasites are to be favored over good citizens, then good citizens 
must become even more dangerous. This won’t save our system. It’s too late But 
we will thereby defeat them and thus survive. 

ATLAN win proceed to publish material which will enable anyone, regardless 
of his situation, to defeat any antagonist. I provide knowledge of the weapons 
needed for any contingency. 

My definition of a weapon is any method of overcoming an enemy. It may in- 
volve simply outthinking him with a good mind, harrassing him with dirty tricks, 
thwarting him with legal machinations or eliminating him with deadly force. 

Even to, this knowledge is not simply being thrown to the winds. There has 
at least been an attempt at selection. ATLAN’S goal In THE WEAPONEER is to 
arm the best in our society against the worst. We will advertise only in adult 
magazines geared to the thinking of our kind of people 

If you were sent a copy of THE WEAPONEER, If is because you are probably 
alert to the decline of our system. This alone makes you one of the etite worthy 
of being so armed. \bu either have something of value to offer the next genera- 
tion or can help destroy those who would be a threat to the next generation. 

You may neither have the moxie nor the background to master all the skills 
in the first twelve issues. But as the course unfolds, you’ll so far outstrip your 
foes that they’ll be putty in your hands, if you let them live at all. 

II the subject matter seems harsh, you must realize you’re living in a harsh world. 
Moreover, things will get worse before we can make them better. If you are what 
you hope you are; if you can be what you may have to be to continue, you'll drop 
your Illusions fast. Only realists will be a functional part of the future 
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After this it was token to Washington, and ex- 
poriments mode with it before o conHMttee of Con- 
gress end leverd miiitory officers, with results 
siirilor to those obtained ot West Peint, At this trioi 
the committee exercised greet perse veroneoj first, in 
regord to its power ond ronge, and, second, in regard 
to the number of shots projected in o given time. 

On this oecosion the power applied wos os before, 
one mon ot eoch of the two cronks. The target, three 
thicknesses of one inch pine plonks, at the d is ton ee of 
ISO yards. Eoch boH wos protected through the 
torget. foHing from three to four hundred yords 
beyond it into the Potomoc River, They were net so 
successful, however, in determining the njwber of 
shots thrown in 0 given time. In this test sixty bobs of 
7 oz, were ploced in o tin tube of sufficient sin ond 
length to contain them. One end of the tube Hosfhen 
pkxed ot the odmitting ortfce of the bottery. into 
which they were corried by the octton of grovity ond 
the exhausting disposition of the mochine. The spoce 
of time token for the projection of sixty shots wos so 
smoll 0 portion of o second thot the committee could 
not report ony specific spoce of time ot olf. 

The Scientific American Juim 1M1 



On tbo 21»i o( December, 1654, A. Smith, D. 
Uc'Kcosiu usd Junes Thompeou, of Kn^tuul, took out 
n pAlcnt for disdiuglng bnUcU from e gun by luing 
very bigb prexioro ttcuo as % nbstitutc for powder. 
11 m 3 steam waa contained m a very strong, nnoJl 
boiler, and was admitted and cot off by a valve to 
discharge the shot in tbc same manner that at«am is 
S'linitted behind a |dston in an engine. Hie boiler 
was aurrouodod by a bath of molten metal boated to 
l,IOtH Fall. This was a true, but a Tory foolitli steam 

An nnculoto ia told of tbo Duke of Wclliagion to 
the cflcci that, after baring examined rerkina* atcam 
gnn with great attention, and having asked a oamber 
of pertinent iiocotioos reUilng to Its wciglit. the means 
of moving it, getting np steam, Ac., he dryly ob* 
eurred, Well, if steam guns had teen invented first 
what a capita) Improvcmcot gunpowder wo\dd haw 
been/' Wedo not consklcr thM the Duke of Welling- 
ton’s opiitiona were iufaniblc icspecting inventions, or 
llial be was a man of wli.at may be called *' iaiUiaut 
intellect,” but he bad a vast fund of plain common 
seobe, Ahd the raultiiiidinous appendages of tbc steam 
gun convinced bim tiial it was unfit for the purposes 



of war. A steam gun could throw a stream of bullets 
«l»on the advanting bCiul of a storming column, but 
wiUi four guns in battery a perfect stream ot can isle i 
laay siUo bo thrown upon on atL*wking paily and 
piMliKv more destructive results. 



RESUnAL TO ^ABSUROrrr' 

By Kwt Siiofi 

Tho principol of hurling missiles by centrifugol force 
by sieoffl or gos engine is sound. The objection thot 
eight pounds of gunpowder is cheaper thon mointoin- 
ir^ 0 60 horsepower engine is absurd. The overoge 
small cor of gives up to 1 00 horsepower ond o 
large pkkup wiH get up to 400. I suppose o tonk 
would get a couple of rhousond horsepower. 

$ 0 , tor todoy's mochinery the centrifugol connoo or 
mochinegun w^ be very Konomicol. compoct ond 
mobile. I don't know why the concept wos obondoned. 
except moybe for the design of the vehkfe os shown 
on poge one. Now, anyone could odopt the principol. 
turning his runobout into o bottle wogon of ferocious 
power. 



ABIVADnY OF 8TEAV AJTD CXHTBIFUGAI OUffl 

Hic public luiiid has beoa Home wb at axcrcieed 
resiveting tlic stcum gun which was captured on lie 
trip from ItuHimorc to llaiper’s V'erry, but nothiog 
can be more absurd than the attempts which have 
been made to apply stenm directly and indirectly in 
projecting biilluU-dnrgo and small —for purpoaea of 
warfare'. To project 32* pound lialls by centrifugal 
mechanism, a steam engine of no less tboo CO-hona 
power [« ueectwary. With n cumon. wo can obtain 
the same result wUh eight peiindH of gunpowder for 
every allot. For diaclarging biiUete by vteam power, 

A fiiruacv. a b(>ilcr. aU*am engine and centrifugal 
nuidune are ro|iiirc'l : with gimpowdvr, Uie cannon 
uliAWoie fui fnriia<v, UiiUt. cngJriv and projecting 
mai'luno Mow rompluMtc«l the mccbaJUHCU by ibe 
farmer mcthn< 1 - how simple tlie latter. 

Ulh' prlncIph'H of scivucc lead ua to pronooocc 
rmphulit ally is-iiiiHt pl -im when com paffrl wi*h gun* 
r. as nil < xp.inslvo a^ont for projecting shot. 
The igiiiiioii jMii1 ctpatiKiou nf gun)H>wdtn ia .tbmmt 
instiuiUnomia. au»l It in applh*<l dif'’‘'tly tn project the 
mWilp. brat of Iturning fuel UHcd in generating 
Stuam Ih really tbc primary force in tire boiler, just aa 
the heat of the ignited gunpowder Is in tijc cannon. 
Tlie difference between the inalantAneoua combustion 
of the powder and the slow com butt ton of the cool 
will couvinoo any pemon how superior the former is 
to the latter as a force for piojecting mlssilea of war 
The powder Is more expensi>*c than coal, bnt It la no 
more expensive than it is superlatively effective 

Jacob pctklns^out countryman, residing In London), 
obtoined a patent Huy U. 1824. The shell was filled 
partially with water, and was cloaed at the rear cod 
with a fuiible metal plug. It was placed la a highly 
heated (uniace. and so amoged in connection with 
A discharging tube that, when it attalrwd (o a veiy 
bigb kinpeiature, tiig plug auelted, Ibe ateam then 
fi ashed out, and, by lU reaction , threw tbo ihoU out 
of the tube. It was an attempt to use stcamas a sub* 
stliute for gunpowder in shells, and was a failure. The 
ijinirifugAl gun of Robert UcCarty, of this city, which 
has been tried two or thrcj times i\K^eewa^ e »; the foot 
uf 'lliirty thiid street, North river, was patented ns 
far buck as DecemWr 81, 1638. It IscssuntlMlIy com- 
posed of a hollow rcvolviug wheel, which discharges 
itii balls through a tube at the periphery by centrifu- 
gal action , By applying a stoam ongino to drive tbo 
wheel of tills gun, iaitcad of two men working 
cranks, wo really have the Baltimore gan in Its most 
cttcntbil features. 



Survival Shooting 



By Ralpfa Abbott 



1 am speaking to those of you who are 
proficient with firearms who would like 
to learn point shooting. 

Point shooting is a method of 
shooting without the use of sights and 
is valuable in low light conditions and 
when you need to get off a shot faster 
than you can acquire a sight picture, 
sometimes it is c^led sns|> shooting. 

Point shooting is as instinctive as 
pointing your finger but polishing it to 
precision takes many hours of practice 
with expensive amma Until now. 

1 have developed a method of teaching 
point shooting in a very short time 
without the use of ammunition that you 
can leam in your living room. 

Bunt shooting is most often used with 
a pistol but is very effective with a rifle 
also. 

Here is my method: 

First of all unload your weapon. Next 
select a target such as a calendar or pic- 
tore, stand a<Toss the room facing the 
target in a normal stance; weapon in 



hand. 

Stare at the target long enough to fix 
Che location in your mind, close your 
eyes, and point the weapon at the target, 
quickly open your eyes and check the 
sight allignment. 

Off a little? 'Tty again correcting the 
sight picture each time until y ou can 
point at a large target ev^ time with 
your ^es closed 



When you have progressed this far, 
change to a smaller target. By progress- 
ing to smaller targets, you should be able 
to point to a target the size of a dime in 
abMt 3 or 4 weeks of practice. 

It is important to practice no more 
Um 10 minutes at a time in order not to 
become tired, which will throw off your 
coK>rdination. You may practice 2 or S 
times a day but for ten minutes each ses- 
sion. 

Do not fire live ammunition until you 
have practiced long enough to point at 
the smallest target that your co- 
ordination will allow. This forces you to 
use your instinctive abilities and you will 
be surprised at the results when you do 
go to a target range or your favorite 
pUnklng grounds. 

I do not pretend to be a technical ex- 
pert on flrarms or shooting. Paper 
targets leave me with a case of the blahs 
and silouette shooting is not my bag. I 
leave the chickens cackeling and the 
rams baaing. 

What I am is a survival shooter. This 
means putting meat on the table in every 
situation which it Is posable to encounter 
with the least waste of either meat <»' am- 
munition. 



Ralph Abbott 
“Country Cousin” 
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The Nasal 

^ ace wltt FonnaltMiyde 



As a Weapon 

ntumt Thm moat tomOa 

ByKartSenm 

Fw a concealaUe we^xn, u <ieadly 
H you want to make it, you can't beat the 
naaal spray (not mist). ^>ray8 bolding 
Mtlhistiunines can be found in any 
grocery or drug store for about $1.39 or 
iM. Vicks, Dristan and several other 
brands will give you all you need to fi g^ 

00 or klU any attacker. 

lliey are easily en^ed of tbelr 
letftimate contents and refilM with 
whatever liquid substance you choose. 
Simply tut the spray toward the sink and 
squeese repeatedly until empty. 

Since the contents are nofAcslc you 
mlgbt use the wiginal medicine to prac- 
tice on a taiget acroaa the room. 

To refill, hist put the poison yon Uke 
best in a bowl, squeese the enmtled 
Vayer and stick it’s noole under ms U- 
qnid.RelaasetbepreasureandalotflfU• 
quid will be suckM iqi. 

D it doent seem to want to k* in, 

K l bold it by it's sides and squeese and 
t wUl force the flat front and ba^ to 
<kaw up the liquid. It might take a few 
anweslngB to get it completely filled, 
when nearty fuU, bold it up to a-11^ and 
squeese unUl a drop upears to be com- 
ii« out of it’s notsle. ihen poke it down 
into the liquid and release the pressure 
and It win be conqdetely full. 

Most nasal quays have screw cape 
irtdcfa take about two full turns to 
renxive. U you have time, this is fine. But 
if you are stopped by a mugger be might 
not give you ttane to unscrew the tiling. 

So if you are in a really unsafe area, 
carry it uncapped in your hand. You 
might also cai^ it uncapped in your 
0drt podut. But be candul to have 
so me t h i n g else in your pocket to pre<^ 
it from ttyptng over. 

The beauty of such a we^wn is that it 
wfll pass a search unless the searcher 
Hspects it, but only if the searcher 
baUsves yon to be more clever than you 
are, which la unlikely. No one is going to 
mmact a common nasal Inhaler in your 

Yon can mn take the deadllcft kMd on 
i cofzimmlal airilher without bd^ 
detected. However, when eoliig up in a 
snail plane, make sure me Inhaler ia 
cooiplcidy tall. B it la only partly tall, 
ttie air Indde will expand and cauae it to 
)nk. So watdi tbatl 
The beat all purpoae load la For- 
maldehyde. It la highly volatile and 
penetrating. When sprayed Into an at- 
te^er'a face it causes terrible pain in the 
eyes, noee and mouth. The victim la total- 
ly out of action for about thii^ minutes, 
tt will atop the strongest man. Unlw he 



K, one shot in the ordering KmetUng you doot imdara- 
^ ^ wOlaDowyouto tand.OQi«wlae,tfaegvwantatoniakea 

disarm him or walk away without any sale and mleaa you look wlenL he doen*t 
danger to yourself. care. 

I recently ordered a gallon of For- So when ordering a cfaemlca] not naual- 
maldelQ^ from my drag store and got Ir docked on the druggist's didvea, 

Lookthe 



or en* 



maioexQw srom mv drag store and got v docked on the druggist's d 
\ no queedona adced, for |7 JO. Hod fluke iq> a a^le cover stey. Lo 
pharmacists will order various ^***"*^1 up in a cbsmlstry bock ^ 
di e m i c a l s for you If they know yea and cydopedie and find It's asis. n 

know you will be around to cdlect It cocnmon use and tell your druggist tet is 

^ ^ fld what yon want a chendcal idmt you want it for. For instencas vou 
to, it is usually |tid out of idle curiosity, might tdl him yoa want Fmnaldahvde 
Or poaslhly it is to fistehUth tee fact that ta praaerve lab Thteteei^ 

Imitation Arms and Armor 

Pci>Qlar Mechaates^l913 



PART I 



Genuine antique swords and armor, 
as used by the knights and soldiers in 
the days of old, arc very expensive and 
at the present time practically impos- 
sible to obtain. The accompanying 
illustration shows four designs of 
swords that anyone can make, and if 
carefully made, they will look very 
much like the genuine article. 

The drawings are so plain that the 
amateur armorer should 
have very little difficul- 
ty, if any, in building up 

ill 



X 



his work from the illus- 
trations. whether he re- 
quires a single sword 
only, or a com(>lete suit 
of armor, full size. 

The pieces or designs 
in this article are from 
authentic sources, says 
the English Mechanic, 
so that where names are 
given the amateur can 
so label them, and will 
thereby greatly add to 
their interest and value. 

An executioner s’ 
sword of the fifteenth 
century is shown in Fig. 

1. The blade should be l ( 
about 27 in. long with a U 
handle of sufficient t 

length to be grasped by 
both hands. The width of the blade 
near the handle is about 2^ taper- 
ing down to in. near the point end. 
Several ridges arc cut around the 
handle to permit a firm grip. The 
cross guard is fiat and about 1 in. in 
width. 

Mark out the shape and site of the 
blade on a piece of wood % in. thick, 
using a straightedge and a pencil, and 
allowing a few inches more in length 
on which to fasten the handle. Cut out 
the wood with a scroll saw or a key- 
hole saw, trini the edges down thin 
and smooth both surfaces with fine 
sandpaper. The end for the handle is 
cut about 1 in. wide and 2 in. long. The 
cross guard is cut out And a bole made 



In the center through which to pass the 
handle end of the blade. The handle 
is next made, and if the amateur does 
not possess a lathe on which to turn the 
shape of the handle, the ridges around 
the wood may be imitated by gluing 
and tacking on pieces of small rope. 
The handle is then mortised to receive 
the 1 by 2-in. end of the blade. The 
cross guard is now glued and placed 







Pit. s 




on 



the blade, then the hole in the 
handle is well glued with glue that is 
not too thick and quite hot. The blade 
with the cross guard is inserted in the 
handle and allowed to set. When the 
glue is thoroughly dry, remove the sur- 
plus with a sharp knife and paint the 
handle with brown, dark red, or green 
oil paint. The blade is covered with 
tinfoil to give it the appearance of 
steel. Secure some pieces of tinfoil 
and cut one s;:rip in. wider than the 
blade and the other Vt in. narrower. 
Quickly paint the blade well with thin 
glue on one side, then lay evenly auu 
press on the narrow strip of tinfoil. 
Glue the other side 6i the blade, out on 
the wider strip of tinfoil and glue the 
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man and to should arouse no suapidoo. 

K your druggist does not care to put in 
9 odal orders and you have no other 
source for Pocmaldehyde, you can make 
ig> some acrolein or capalc^ from easl* 
)y gottoi materials, fftat I 

R may be that you admired Charles 
Bronson In “Death irtterein our 

hero actually killed all ttte muggers he 
could. After an. why stanp^ Inc apaci t ate 
a brute only to have him lay for you at a 
later ttoie? 

The best instant killer is Prussic Add. 
You can make it easily by following the 
dlrectloiis on page JTO of Tlw Pear bin’s 
JansesBou^vaM 
Aithmigh anyone with easily obtained 
lab gear can make Prussic Add, you 
may want a simpler poison. One such as 
Bladt Leaf 40 which is Nicotine Si^te, 
bou^ at your local gardoi store. To use 
Us prop^y, you need DM80 (Dtanetiiyl 
Sulfoakie). DMSO is a diemlcal dahned 
to be of use in relieving the pain of ar- 
thritia. It penetrates the akin and takes 
any water soluable chemical Into the 
bl^ stream in aeconds. 

U a garden berbidde or insectldde has 
a warning not to be left on the Un, you 
can be sure DMSO win take it into the 
tdood stream twice as fast as It would 
odndarily go, fatally. 

A dlabofieal use for DMSO and the 
poison of your choice is to spread it on 
your opponot’s steering whM. It dries 
in about SO minutes and b not noticeeble . 

After driving a while, be would ap- 
parently have a stroke or heart attack. 
T^ to Itttto likelihood that tbara would 
ba an aiitopey, esperially if be wredced 
the car. fern so, who could prove 

In moil ftatat becauat 
of ttM FDA’i (wuMi qI tt’a oaMy. Broo 
io, It li idvertifod for om 130.00 • ptot in 
Tiriotia periodlcili lucb as THE 
SPOTUOHT. You can get it from any 
veterinarian for about $10.00 a pint Just 
tril the vet you have an <dd dog or hone 
who has arthiitia. That ia what the veta 
uae and aell it for. It Is sold at the Har- 
riaon Health Food Store. Try youn. 

To make your lethal load of Black Leaf 
4(M)BfSO, Just pour out a 2 ounce bottle of 
Black 40 Into a saucer and let it 
evaporate to half it’s volume or one 
ounce. Then mix it with an equal amount 
of DMSO. You now have two ounces of li- 
quid » a good squirt of which is 
guaranteed to kill in three minutes. 

But maybe you are in a hurry. Try 
Potassium Cj^de in saturatioD. That is 
when you put so much Cyanide in a stop- 
pered test tube with water and after 
vigorously (toe test tube) there 
Is still some cyanide left at the bottom. 

This means toe water cannot boU any 
more in adution. 

In case you can’t get Cyanide^ you can 
m^e all you want from the recipe on 
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Bill toe cyanide sointtonwito an equal 
volume of CMSO. A hilbr aqaM M ttau 
guaranteed to kill in two mmutea. 

Okay, so you squirt an oppon w t with 
IS of toe above and he ndkz you to 



deato before he dka. Don’t worry; Pm 
ahead of you. 

What you do la mix ona third poaion, 
cM-tolrd UfiO, and oDwtoM Par^ 
maldriiyda. Iha oM^lird Fornal^^ 
win put an attMte OBt of adko aa aur^ 
ty as If you had donhad hla haad la a 
buAet Of IL Oa pain wfD soon ba ow* 

If you ttalflk tot ooB third pelaoB Im’t 
oDooid^ you now have time to empty toa 
Inhaler on MnL Bd aO kiddfag adds, eoa 
or two good aqutrta in the fact will do ttia 
Job. 

So DOW you hava the ultimate weapon 
for defenee against an atta^ar. But 
maybe you w^ to put eomeo n e away 
without your victim or anyocie rise know- 
ii«. Do you remonber that Belgian who 
got stabbed In the flank by a RueaUn 
agent wito a sharp ombreDa? A tiny 
metal pdet left In us body did Mm in. 
Three days later he develop what was 
believed to be pneumonia and died. 

A coupk of ttttl^^ bries were drill- 
ed in the little metal ball and filled wito 
rldn. Enough rlctn to cover toe bend of a 
straight pin la fatal in three days. 

You don’t need toe toarp umbrella or 
even toe Uttto metal ball All you need is 
the rldn and rn show you bow to make It 

dvipagg 23 f 



overlapping edge and press it around 
and on the surkce of tne narrow strip. 
The cross guard must be covered with 
tinfoil in the same manner as the blade. 
When the whole is quiU dry, wipe the 
blade with light strokes up and down 
several times, using a soft and dry 
piece of cloth. The sword is then ready 
to hang in its chosen place as a deco- 
ration, not for use only in cases of 
tableaux, for which this article will be 
especially useful to those who are ar- 
ranging living pictures wherein swords 
and armor are part of the parapher- 
natia. 

A Chinese scimitar is shown in Fig. 
2. The handle of this sword is oval 
and covered with plaited cord. In 
making this scimitar, follow the direc- 
tions as for Fig. 1, except that the 
handle has to be covered with a round 
black cord. If It is found difficult to 
dait the cord on the handle as in the 
illustration, wind it around in a contin- 
uous line closely leather, and finish 
by fastening with a little glue and a 
small tack driven through the cord into 
the baudle. The pommel is a circular 
piece of wood, ^ in. thick and 5 in. in 
diameter. The length of the handle, 
allowing for a go<^ hold with both 
hands, should be about 9 in., the length 
of the blade 38 in., the width near the 



pommel in. and 3 in. in the widest 
part at the lower end. The sharp or 
cutting edge is only on the short side, 
the other is flat or half-round. 

A Turkish sabre of ancient marufac- 
ture from Constantinople is shown in 
Fig. 8. The handle is painted a dull 
creamy white in imitation of ivory. 
The enamel paint sold in small tins will 
answer well for this purpose. The 
cross guard and blade are covered as 
described in Fig. 1. The sharp edge is 
on the longer curved side, the other is 
fiat or half-round. 

A two-handed sword used in fhe 14th 
and 15th centuries is shown in Fig. 4. 
This sword is about 68 in. long has a 
cross guard and blade of steel with a 
round wood handle painted black. The 
ball or Mmmel on top of the handle is 
steel, noth edges of the blade are 
sharp. This sword is made in wood the 
same as described for Fig. 1. 

PASTM 

Imitation swords, stilettos and battle- 
axes, put up as omamenta, will look 
well if they are arranged on a shield 
which IS flung high up on a wall 
of a room or hall, says the English 
Mechanic, London. The following de- 
scribed arms are authentic designs of 
the original articles. A German sword 
of the fifteenth century is shown in 
Pig. 1. This sword is 4 ft. long with 
the crossguard and blade of steel. The 
imitation sword is made of wood and 
covered with tinfoil to produce the steel 





FtfiMBtb CAtiitT Swords 



color. The shape of the sword is 
marked out on a piece of svood that is 
about ^ in. thick with the aid of a 
straightedge and pencil, allowing a 
Httle extra length on which to fasten 
handle. Cut the sword out with a 
saw and make both edges thin like a 
knife blade and smooth up with sand- 
paper. The extra length for the handle 
is cut about 1 in. in width and 3 in. 
long. The handle is next carved and a 

mortise cot in one end to receive the 
handle end of the blade. As the handle 
is to represent copper, the omamenta- 
tkms can be built tip of wire, string, 
small rope and round-headed nails, the 
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whole finally having: ^ thin coat of gfue 
worked over it with a stiff bristle brush 
and finished with bronze paint. 

The crossbar is hat and about 1 in. 
in width. Cut this out of a piece ot 
wood and make a center hole to fit over 
the extra length on the blade, glue and 
put it in place. Fill the hole in the 
handle with glue and put it on the 
blade. When the glue is thoroughly 
dry, remove all the surplus with a sharp 
knife. Sheets of tinfoil are secured for 
covering the blade. Cut two strips of 
tinfoil, one about ^ in. wider than the 
blade and the other V4 t*'* narrower. 
Quickly cover one side of the blade 
with a thin coat of glue and evenly lay 
on and press down the narrow strip of 
tinfoil. Stick the wider strip on the 
other side in the same way, allowing 
equal margin of tinfoil to overlap the 
edges of the blade. Glue the overlap- 
ping edges and press them around on 
the surface of the narrow strip. The 
crossguard must be covered in the same 
manner as the blade. When the whole 
IS quite dry. wipe the blade up and 
down several times with light strokes 
using a soft rag. 

The sword shown m Fig. 2 is a 
two-handed Swiss sword about 4 ft in 
length, sharp on both edges with a 
handle of dark wood around which is 
wound spirally a heavy piece of brass 
or copper wire and held in place with 
round-headed brass nails. The blade 
and crossbar are in imitation steel. The 
projecting ornament in the center of 
the crossguard may be cut from heavy 
pasteboard and bent into shape, then 
glued on the blade as shown. 

In Fig. 3 is shown a claymore, or 
Scottish sword of the fifteenth century. 
This sword is about 4 ft long and has 
a wood handle bound closely around 
with heavy cord. The crossbar and 
blade are steel, with both edges sharp. 
A German poniard is shown in Fig, 4. 
This weapon is about 1 ft long, very 
broad, with wire or string bound 
handle, sharp edges on both sides. An- 
other poniard of the fourteenth century 
Js shown in Fig. 5. This weapon is also 
about 1 ft. long with wood handle and 
steel embossed blade. A sixteenth 
century German poniard is shown in 
Fig. 6. The blade and ornamental 
crossbar is of steel, with both edges of 
the blade sharp. The handle is of wood. 
A German stiletto, sometimes called 
cuirass breakers, is shown in Fig. 7. 
This stiletto has a wood handle, steel 
crossbar and blade of steel with both 
edges sharp. 

In Fig. 8 is shown a short-handled 
flail, which is about 2^ ft. long with 
a dark handle of wood, studded with 
brass or steel nails. A steel band is 
placed around the handle near the top. 
The imitation of the steel band is made 
by gluing a piece of tinfoil on a strip 
of cardboard and tacking it to the 
handle. A large screweye is screwed 



into the top of the handle. The spiked 
ball may be made of wood or clay. 
Cover the ball with some pieces of 
linen, firmly glued on. When dry, paint 
it a dark brown or black. A large 
screweye must be inserted in this ball, 
the same as used on the end of the 
handle, and both eyes connected with 
a small piece of rope twisted into shape. 
The rope is finished by covering with 
tinfoil. Some short and heavy spike- 
headed nails are driven into the ball to 
give it the appearance shown in the 
illustration. 

A Russian knout is shown in Fig. D. 
The lower half of the handle is of wood, 
the upper part iron or steel, which can 
be imitatea by covering a piece of wood 
that is properly shaped with tinfoil. 
The whole handle can be made of wood 
in one piece, the lower part painted 
black and the upper part covered with 
tinfoil. A screweye is screwed into the 
upper end. A length of real iron or 
steel chain is used to connect the handle 
with the ball. The ball is made as de* 
scribed in Fig. 8. The spikes in the 
ball are about 1 in. in length. These 
must be cut from pieces of wood, leav* 
ing a small peg at the end and in the 
center about the size of a No. 20 spike. 
The pe^s are glued and inserted Into 
holes drilled into the ball. 

In Fig. 10 is shown a Sclavonic 
horseman*8 battle-axe which has a 
handle of wood painted dark gray or 
light brown ; the axe is of steel. The 
blade is cut from a piece of %-in. wood 
with a keyhole saw. The round part is 
made thin and sharp on the edge. The 
thick hammer side of the axe Is built 
up to the necessary thickness to cover 




the handle by gluing on pieces of wood 
the same thickness as used for the 
blade, and gradually shaping off to the 
middle of the axe by the use of a chisel, 
finishing with sandpaper and covering 
with tinfoil. Three large, round-headed 
brass or iron nails fixed into the front 
side of the handle will complete the axe. 

At the beginning of the sixteenth 
century horseman’s battle-axes shaped 
as shown in Fig. 11 were used. Both 
handle and axe are of steel. This axe 
is made similar to the one described 
in Fig. 10. When the woodwork is 
finished the handle and axe are covered 



with tinfoil. 



PART III 

Maces and battle-axes patterned after 
and made in imitation of the ancient 
weapons which were used from the 
fourteenth to the sixteenth century 
produce fine ornaments for the hall or 
den, says the English Mechanic. The 
imitation articles are made of wood, the 
steel parts represented by tinfoil stuck 
on with glue and the ornaments carved 
out with a carving tool. 

An English mace used about the mid- 
dle of the fifteenth century is shown in 
Fig. 1. The entire length of this 
weapon is about 24 in.; the handle is 
round with a four-sided sharp spike ex- 
tending out from the points of six tri- 
angular shaped wings. Cut the handle 
and spike from one piece of wood and 
glue the wings on at equal distances 
Mrt around the base of the spike. 
The two bands or wings can be made 
by gluing two pieces of rope around 
the handle and fastening it with tacks. 
These rings can be carved out, but they 
are somewhat difficult to make. After 
the glue is dry, remove all the surplus 
thatnasbeen pressed out from the joints 
with the point of a sharp knife blade 
and then sandpaper the surface of the 
wood to make it smooth. Secure some 
tinfoil to cover the parts in imitation of 
steel. A thin coat of glue is quickly 
applied to the surface o? the wood and 
the tinfoil laid on evenly so there will 
be no wrinkles and without making 
any more seams than is necessary. 
The entire weapon, handle and all, is 
to appear as steel. 

An engraved iron mace of the fif- 
teenth century is shown in Fig. 2. This 
weapon is about 22 in. long, mounted 
with an eight-sided or octagonal head. 
It will be easier to make this mace in 
three pieces, the octagonal head in one 
piece and the handle in two parts, so 
that the circular shield shown at the 
lower end of the handle can be easily 
placed between the parts. The circu- 
lar piece or shield can be cut from a 
piece of wood about thick. The 
circle is marked out with a compass. 
A hole is made through the center for 
the dowel of the two handle parts when 
they are put together. A wood peg 
about 2 in. long serves as the dowel. 
A hole is bored in the end of both 
handle pieces and these holes well 
coated with glue, the wood peg in- 
serted in one of them, the shield put 
on in place and handle parts put to- 
ethcr and left for the glue to set. The 
ead is fastened on the end of the 
handle with a dowel in the same man- 
ner as putting the handle parts to- 
gether. 

The head must have a pattern 
sketched upon each side in pencil 
marks, such as ornamental scrolls, 
Jeaves, flowers, etc. These ornaments 
must be carved out to a depth of about 
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V4 iti. with a sharp carving tool. If 
such a tool is not at hand, or the 
amateur cannot use it well, an excellent 
substitute will be found in using a 
sharp-pointed and red-hot poker, or 
pieces of heavy wire heated to burn out 
the pattern to the desired depth. The 
handle also has a scroll to be engraved. 
When the whole is finished and cleaned 
up, it is covered with tinfoil in imita- 
tion of steel. . The tinfoil should be 
applied carefully, as before mentioned, 

and firmly pressed into the engraved 
parts with the finger tips or thumb. 

A French mace used in the sixteenth 
century is shown in Fig. 3. This 
weapon is about 22 in. long and has a 
wood handle covered with dark red 
cloth or velvet, the lower part to have 
a gold or red silk cord wound around 
it, as shown, the whole handle finished 
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off with small brass-headed nails. The 
top has six ornamental carved wings 
which are cut out, fastened on the 
handle and covered with tinfoil, as de- 
scribed in Fig. 2. 

Figure 4 shows a Morning Star 
which IS about tO in. long. The spiked 
ball and the four-sided and sharp- 
pointed spike are of steel. The ball 
may be made of clay or wood and cov- 
ered with tinfoil. The spikes are cut 
out of wood, sharp-pointed and cone- 
shaped, the base having a brad to stick 
into the ball. The wood spikes are also 
covered with tinfoil. The handle is of 
steel imitation, covered in the middle 
with red cloth or velvet and studded 
with large-headed steel nails. 

A war hammer of the fifteenth cen- 
tury is shown in Fig. 5. Its length is 
about 3 ft The lower half of the 
handle is wood, covered with red vel- 
vet, with a golden or yellow cord 
wound spirally over the cloth. The 
upper half of the handle is steel, also, 

the hammer and spike. The entire 
handle should oe made of one piece, 
then the hammer put on the base of 
the spike. The spike made with a peg 
in its lower end and well glued, can be 
firmly placed in position by the peg fit- 
ting in a hole made for its reception in 
the top of the handle. Finish up the 
steel parts with tinfoil. 

The following described weapons 
can be constructed of the same mate- 
rials and built up in the same way as 
descril>ed in the foregoing articles : A 
horseman's short-handi^ battle-axe, 
used at the end of the fifteenth century, 
is shown In Fig. 6. The handle is of 
wood and the axe in imitation steel. 
Figure ? shows an English horseman's 
battle-axe used at the beginning of the 
reign of Queen Elizabeth. The handle 
and axe both arc to be shown in steel. 
A German foot soldier's poleaxe used 
at the end of the fourteenth century is 
shown in Fig. 8. The handle is made 
of dark wood and the axe covered with 
tinfoii. Figure 9 shows an English 
foot soldier's jedbu^h axe of the six- 
teenth century. The handle is of wood. 



studded with large brass or steel nails. 
The axe is shown in steel. All of 
these axes are about the same length. 

The ancient arms of defense as snown 
in the accompanying illustrations make 
good ornaments for the den if they are 
cut from wood and finished in imitation 
of the real weapon. The designs shown 
represent original arms of the sixteenth 
and seventeenth centuries. As they are 
the genuine reproductions, each article 
can be labelled with the name, adding 
to each piece interest and value, says 
the English Mechanic, London. 

Each weapon is cut from wood. The 
blades of the axes and the cutting edges 
of the swords are dressed down and 
finished with sandpaper and the steel 
parts represented by covering the wood 
with tinfoil. When putting on the tin- 
foil, brush a thin coal of glue on the 
part to be covered and quickly lay on 
the foil. If a cutting edge is to be 
covered the tinfoil on one side of the 
blade must overlap the edge which is 
pasted on the opposite side. The other 
side is then covered with the tinfoil of a 
size that will not quite cover to the cut- 
ting edge. After laying the foil and 
allowing time for the glue to dry. wipe 
the surface with light strokes up and 
down several times using a soft piece of 
cloth. 
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PtrUuii. X«rk and HalS«rd 

A French partisan of the sixteenth 
century is shown in Fig- 1. The 
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weapon is ft, long with a round 
handle having the same circumference 

for the entire length which is covered 
with crimson cloth or velvet and 
studded all over with round-headed 





Spomodn. Cltiv* mnd VeoJf* 

brass nails. The spear head is of steel 
about 15 in. long from the point where 
it is attached to the handle. The widest 
part of the blade from spear to spear is 
about 8 in. 'i he length of the tassel 
or fringe is abc»ut 1 in. 

Figure 2 .sliows a German military 
fork of the sixiccnlh century, the length 
of whicli is about 5 ft. with a handle 
of wood bound with heavy cord in a 
spiral form arid the whole painted a 
dark color. 'Hie cniirc length of llie 
fork from the handle to the points is 
about 10 in., and is covered with tinfoil 
in imitation of steel. 

A Swiss halberd of the sixteenth 
century is shown in Fig. 3. This com- 
bination of an axe and spear is about 
7 ft. long from the point of the speat 
to the end of the handle, which is 
square. The spear and axe is of steel 
with a handle of plain dark wood. The 
holes in the axe can be bored or burned 
out with red-hot iron rods, the holes 
being about ^4 *ri, in diameter. 

Figure 4 shows an Austrian officers' 
spontoon, used about the seventeenth 



century. It is about 6 ft. long with a 
round wooden handle. The spear head 

from its point to where fix^ on the 
handle is about 9 in. long. Tht edges 
are sharp. The cross bar which runs 
through the lower end of the spear can 









be made in two pieces and glued into a 
hole on etch side. The length of this 
bar is about 5 In. The small circular 
plate through which the bar is fixed can 
be cut from a piece of cardbMrd and 
glued on the wooden spear. 

A gisarm or glaive, used by Italians 
m the sixteenth century, is shown in 
Fig. 5. The entire length is about fivi 
ft. The blade is enmved steel with a 
length of metal work from the point of 
the spear to where it joins the handle or 
staff of about IS in. It has a round 
wooden handle painted black or dark 
brown. The engraved work must be 
carved in the wood and when putting 
the tinfoil on, press it well Into the 
carved depressions. 

Figure u shows s Ssxon voulge of the 
sixteenth century, 6 ft. long, with s 
round wood handle and a steel axe or 
blade, sharp on the outer edge and held 
to the handle bv two steel bands, which 
are a part of the axe. The bands can 
be made of cardboard and glued on to 
the wood axe. These bands can be 
made very strong by reinforcing the 
cardboard with a piece of canvas. A 








Making the Clay Mode) tnd Three ReUMt 



small curved spear point is carved from 
a piece of wood, covered with tinfoil 
and fastened on the end of the handle 
as shown. The band of metal on the 

side is cut from cardboard, covered with 
tinfoil and fastened on with round- 
headed brass or steel nails. 

A very handsome weapon is the Ger- 
man halberd of the sixteenth century 
which is shown in Fig. 7. The entire 
length is about 6% ft., with a round 
wooden handle fitted at the lower end 
with a steel ornament. The length of 
the spear point to the lower end where 
It joins on to the handle is 14 in. The 
«treme width of the axe is 16 or 17 in. 
The outer and inner edges of the 
crescent-shaped part of the axe are 
sharp. This axe is cut out with a scroll 
or keyhole saw and covered with tinfoil. 

An Italian ranseur of the sixteenth 
century is shown in Fig. 8. This 
weapon is about 0 ft. long with a round 
Stan or handle. The entire length of 
the metal part from the point of the 
spear to where it joins the staff is 15 
in. The spear is steel, sharp on (he 
outer edges. 

Figure D shows a tilting lance with 
vamplate used in tournaments in the 
sixteenth century. The wood pole is 
covered with cloth or painted a dark 
color. At the end is a four-pronged 

piece of steel. The vamplate can be 
made of cardboard covered with tinfoil 
to represent steel and studded with 
brass nails. The extreme length is 
^ ft. 

The tassels or fringe used in decorat- 
ing the handles can be made from a few 
inches of worsted fringe, about 4 in. 
long and wound around the handle or 
Stan twice and fastened with brass- 
headed nails. 



PARTY 

The preceeding chapters gave de- 
scriptions of making arms In imitation 
of ancient weapons, and now the am- 
ateur armorer must have some helmets 
to add to his collection. There is no 
limit to the size of the helmet, and it 
may be made as a model or full sized. 
In constructing helmets, a mass of clay 
of any kind that is easily workable and 
fairly stiff, is necessary, says the Eng- 
lish Mechanic, London. It must be 
kept moist and well kneaded. A large 

board or several planks, joined closely 
together, on which to place the clay, 
will be necessary. The size of this 
board will depend on the size of the 
work that is intended to be modeM 
upon it. 

The way to make a helmet is de- 
scribed in the following method of pro- 
ducing a German morion, shown in 
Fig. 1 . This helmet has fleur-de-lis in 
embossed work, and on each side is a 
badge of the civic regiment of the 
city of Munich. The side view of the 



POOR MAN *5 JAMES BOND Vol . 3 



9 



THE WEAPONEER 



helmet is shown in Fig. 1. 

The clay is put on the board and 
modeled into the shape shown in Fie. 
S. This is done with the aid of a pair 
of compasses, a few clay-modeling 
tools, and the deft use of the fingers. 
The fleur“de*lis are slightly raised, as 
in bas-relief. To aid in getting the 
helmet in correct proportion on both 
sides, and over the crest on top, cut 
out the shape from a piece of wood, 
as shown in Fig. 3, with a keyhole saw. 
This wood being passed carefully and 
firmly over the clay will bring it into 
shape, and will also show where there 
may be any deficiencies in the model- 
ing, which can then be easily remedied 
by adding more day. The cut-out 

pattern shown in Fig. 4 is the side out- 
line of the helmet. 

Scraps of thin, brown, wrapping 
paper are put to soak in a basin of 
water to which has been added about 
a tablespoonful of size melted and 
well stirred, or some thin glue, and 
left over night to soak. Ine paper 
should be torn in irregular shapes 
about as large as the palm of the hand. 
After the clay model Is finished, give it 
a thin coat of oil**sweet or olive oil 
will answer the purpose very well. All 
being ready, the clay model oiled, and 
the basin of soaked paper near to Hand, 
take up one piece of pa]>er at a time 
and very carefully place it upon the 
model, pressing it well on the clay and 
into and around any crevices and pat- 
terns. and continue until the clay is 
completely covered. 

This being done, give the paper a 
thin and even coating of glue, which 
must be quite hot and put on as quickly 
as possible. Put on a second layer of 
paper as carefully as before, then an- 
other coating of glue, and so on, until 
there are from four to six coats of 
glue and paper. When dry, the paper 
coating should be quite stout and 
strong enough for the helmet to be 
used for ornamental purposes. Before 
taking it off the model, which should 
be no difficult matter, owing to the 
clay being oiled, trim of! any ragged 
edges of paper with a sharp knife, and 
smooth and finish all over with some 
fine sandpaper. The paper is then 
given a thin coat of glue and sections 
of tinfoil stuck on to give it a finished 
appearance. When the helmet is off 
the model, make holes with a small 
awl at equal distances, through which 
to insert some fancy brass nails, bend- 
ing the points over and flat against the 
inside of the helmet. 

A vizor helmet is shown in Fig. 5. 
This helmet has a movable vizor in the 
front that can be lifted up, a crest on 
top, and around the neck a narrow 
gorget which rests upon the wearer's 
shoulders. The whole helmet, with the 
exception of the vizor, should be 
modeled and made in one piece. The 
vizor can then be made and put In place 
with a brass-headed nail on each side. 



The oblong slits in front of the vizor 
must be carefully marked out with a 
pencil and cut through with a knife or 
chisel. 

In Fig. 6 is shown an Italian casque 
of a foot soldier of the sixteenth cen- 
tury. This helmet may have the ap- 
pearance of being richly engraved as 
shown In one-half of the drawing, or, 
a few lines running down, as seen in 
the other part of the sketch, will make 
It look neat. The band it decorated 
with brass studs. 

An Italian cabasset of the sixteenth 
century is shown in Fig. 7. This hel- 
met is elaborately decorated with fancy 
and round-head^ nails, as shown in 
the design. 
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manner as described for Fig. I. They 
are all covered with tinfoil. 
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In Fig. 8 is shown a large bassinet 
with a hinged vizor which comes very 
much forward, so as to allow the 
wearer to breathe freely. This helmet 
was worn about the sixteenth century, 
and was probably used for tilting and 
tournaments. 

A burgonet skull-cap of the seven- 
teenth century Is shown in Pig. 9. The 
vixor is composed of a single bar of 
metal, square in shape, which slides up 
and down in an iron socket attached 
to the front of the helmet, and is held 
in any position by a thumbscrew as 
shown in the illustration. 

A hole in the peak of the helmet 
allows it to hang in front of the 
wearer's face. This contrivance should 
be made of wood, the helmet to be 
modeled in three pieces, the skullcap, 
peak and lobster shell neck guard tn 
one piece, and the ear guards in two 
pieces, one for each side. The center 
of the ear guards are perforated. All 
of the helmets are made in the same 



A mass of any kind of clay that is 
easily modeled and fairly stiff must 
be prepared and kept moist and well 
kneaded for making the models over 
which paper Is formed to make the 
shape of the articles Illustrated in 
these sketches. A modeling board 
must be made of one Urge board or 
several pieces joined closely together 
Mon which to work the day, says the 
English Mechanic. London. The size 
of the board depends upon the size of 
the work to be made. 

An open chamfron of the fifteenth 
century la shown in Fig. 1. This 
piece of horse armor, which was used 
in front of a horse's head, makes a 
splendid center for a shield on which 
are fixed the swords, etc., and is a 
good piece for the amateur armorer to 
try his hand on in the way of modeling 
in clay or papier mache work. The 
opening for the animal to put his head 
into is semicircular, and the sides do 
not cover the jaws. As the main part 
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of this armor is worn in front of the 
head tlic extreme depth is about 4 in. 
The entire head piece must be modeled 
in day with the hands, after which it 
is covered with a thin and even coating 
of sweet or pure olive oil. A day be- 
fore making the clay model some pieces 
of thin, brown wrapping paper arc 

torn In irregular shapes to the size of 
the palm of the hand and put to soak 
in a basin of water in which a tablc^ 
spoonful of size has been dissolved. If 
Size cannot be obtained from your lo- 
cal painter, a weak solution of glue 
will do equally well. All being ready, 
and the clay model oiled, take up one 
piece of paper at a time and very care- 
fully place it on the surface of the 
model, pressing it on well and into and 
around any crevices and patterns. Con* 
tinue this operation until the day 
model is completely covered on every 
part. This being done, give the paper 
a thm and even coating of glue, which 
must be quite hot and laid on as 
quickly as possible. Lay on a second 
layer of paper as carefully as before, 
then another coat of glue', and so on 
until there are five or six coats of glue 
and paper. When this is dry it will 
be strong enough for all ornamental 
purposes. The ragged edges of the 
paper are thmmea off with a sharp 
knife and the whole surface smoothed 
with fine sandpaper. Then carefully 
glue on sections of tinfoil to give the 
armor the appearance of steel. The 
armor is now removed from the model. 

A mitten gauntlet of the fifteenth 
century is shown in Fig. 2. This can 
be made in one piece, with the ex- 
ception of the thumb shield, which is 
separate. The thumb shield is at- 
tached to the thumb of an old glove 
which is fastened with round headed 
nails on the inside of the gauntlet 
The part covering the wrist is a cir- 
cular piece, but the back is not neces- 
sary as it would not be seen when the 
gauntlet is hanging in its place. 

In Fig. 3 is shown a gauntlet of the 
seventeenth century with separately 
articulated fingers. This gauntlet may 
be molded in otic piece, except the 
thumb and fingers, which must be made 
separately and fastened with the thumb 
shield to the leather glove that is at- 
tached to the inside of the gauntlet, 
the same as in Fig. 2. 

A breastplate and lassets of the 
sixteenth century are shown in Fig. 

4. The tassets are separate and at- 
tached to the front plate with straps 
and buckles, as shown in the sketch. 
There is a belt around the waist which 
helps to hold the back plate on. At- 
tached to the back of the plate would 
be two short straps at the shoulder. 
These arc passed through the buckles 
shown at the top right and left-hand 
comers of the front plate. For decor- 
ative purposes the back plate need not 
be made, and therefore it is not de- 



scribed. The method of making armor 
is the same as of making helmets, but 
as la^r pieces are formed it is well 
to use less clay owing to the bulk and 
weight. 

An arrangement is shown in Fig. 6 
to reduce the amount of clay used. 
This triangular-shaped support, which 




can be made in any size, is placed on 
the modeling board or t^nch and cov» 
ered with clay. This will make the 
model light and easy to move around, 
and will require less clay. It is not 
necessary to have smooth boards ; the 
rougher the better, as the surface will 
hold the day. The clay forms modeled 
up ready to receive the patches 
of brown paper on the surface are 
shown in Figs. 6 and 7. 

A German fluted armor used at the 
beginning of the sixteenth century is 
shown In Pig. 8. The breastplate and 
tasMts of this armor are supposed to 
be in one piece, but for convenience in 
making it will be found best to make 
them separately and then glue them 
together after they are uken from the 
model. A narrow leather belt placed 
around the armor will cover the joint 
Fluted armor ukes its name from a 
scries of corrugated grooves, V4 in. in 
depth, running down the plate. A 
piece of board, cut into the shape 
shown in Fig. 9, will be very useful 
for marking out the fluted lines. 



PARTVn 

The helmets, breastplates and gaunt- 
lets described in parts V and VI can be 
used in making up a complete model 
for a full suit of armor of any size, as 
shown in Fig. 1. All of the parts for 
the armor have been described, except 
that for the legs. Figure 2 shows how 
the armor is modeled on the side of 
the left leg. The clay is modeled as 
described in previous chapters, the 
paper covering put on, and the tinfoil 
applied in imitation of steel. The chain 
mail seen between and behind the tas- 
sets is made by sewing small steel 
rings on a piece of doth as shown in 
Fig. 3. These rings may be purchased 



at a hardware store or harness shop. 

The whole figure when completed 
IS placed on a square box covered with 
red or green baize. The armor should 
be supported by a light frame of wood 
built up on the inside, says the Eng- 
lish Mechanic, London. Two vertical 
pieces are firmly attached to the box 
so they will extend up inside the legs, 
and at the top of them is attached a 
crosspiece on which is placed .a verti- 
cal stick high enough to carry the hel- 
met. The two lower pieces must be 
built up and padded out with straw, 
then covered with red cloth or baize 
to represent the legs. 




In making up the various pieces for 
a full model it will be found very con- 
venient to use rope, a stout cord or 
strings in making up the patterns on 
the parts. Instead of using brass- 
headed nails, brass paper fasteners will 
be found useful. These can be pur- 
chased at a stationery store. Secure 
the kind having a round brass head 
from which hang two brass tongues. 
These are pushed through a hole and 
spread out flat on the opposite side. 
Other materials can be used in the 
place of tinfoil to represent steel. Sil- 
ver paper will do very well, but if 
either the tinfoil or silver paper are 
found difficult to manipulate, go over 
the armor with a coat of silver paint 
put on with a brush. When dry give 
the surface a coat of varnish. 
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Mines and 
Booby Traps 

OiparliiiAt of Nvry — 1969 

ENEMY MINE WARFARE 

INTRODUCTION 

The history of mine and booby trap war- 
fare is almost as long as the history of 
war Itself. Although these devices were 
once considered an unfair and cowardly 
manner of fighting an enemy, nations con- 
tinued to develop and employ nines and 
boobytraps because they provided an effec- 
tive and simple means of Inflicting 
casualties upon an enemy force. 

During the war with Prance, 1996-195^» 
the Viet Mlnh used improvised explosive 
mines and boobytraps effectively against 
the French forces . The VC/NVA have con- 
tinued to improve upon these techniques 
and are employing mines and boobytraps as 
an effective weapons system against free 
world military forces in SVN today. The 
number of Narine casualties, perhaps 
better than any other example, Illustrates 
how effective the enemy is with these 
devices. Marines landed in force in SVN 
during March 1965 and during the first 
months of fighting approximately 65-75 
percent of all Marine casualties were 
caused by mines and boobytraps. Much has 
been learned about the enemy’s Mthods of 
employing mines and boobytraps since March 
1965, but despite this knowledge, Narines, 
at an alarming rate, continue to become 
casualties as a dlrsct result of enemy 
mines and boobytraps. During 1966, 37 • 7 
psroent of all Marine casualties were 
caused by the aecidentlal detonation of a 
mine or booby trap. In other word#, more 
than one of every three Narines killed or 
wounded In SVN becomes a casualty as the 
result of a mine or booby trap. Although 
a great tsany detection means, ranging from 
intricate electronic devices to specially 
trained dogs, have been developed, experi- 
ence has shown that an alert Marine , aware 
of what to look for and where to look, is 
the most effective detection device. 




ENEMY DOCTRINE 



Although modified by past guerrilla war-> 
fare experience in Vietnam, VC/KVA mine 
warfare doctrine continues to closely par- 
allel that of the Chinese Communist Army. 
Extensive deliberate minefields have not 
been encountered in Vietnam. Rather, the 
enemy employs mines singly or in clusters 
to achieve his purposes. 

In areas occupied and protected by free 
world forces, the enemy employs mines to 
delay and disrupt the use of roads and 
paths and to cause the allies to divert 
forces to guard and clear those routes. In 
addition to the threat to military traffic 
and lawful civilian movement, the free 
world personnel and equipment employed in 
patrolling the roads and in detecting and 



removing mines are prime targets. 

In contested areas where friendly offen- 
sive operations or patrol activities are 
conducted, the enemy employs mines and 
boobytraps to Inflict casualties, delay 
and channelize movement, and damage or 
destroy equipment. 



ENEMY SOURCES OP SUPPLY 

The enemy uses a very limited number of 
modern machine-produced mines. The major- 
ity of enemy mines are handmade by the VC 
using U.S. duds, discarded ammunition and 
equipment, and materials tnrown away by 
li.S. forces as trash. Ninety percent of 
ail the material In enemy mines and booby- 
traps is of U.S. origin (see flg.l). Of 
all the explosive devices produced locally 
in VC mine factories, 95 percent are anti- 
personnel loobytraps. 

All dud ammunition is a source of enemy 
supply. After airstrlkes and artillery 
and jBortar missions, enemy salvage teams 
make sweeps to collect duds. Lighter 
ordnance is carried away to preparation 
areas; large bombs and projectiles are 
broken down and stripped on the spot. In 
some cases the larger duds are rigged as 
boobytraps where they have fallen. This 
1 $ especially true when the enemy feels 
the strike or fire mission was a prepara- 
tion for an infantry attack. 




Figure 1.— Enemy equipment captured 
by Narines on sweep operations in 1CT2. 
Note U5 N-26 grenade In center of 
picture. Other grenades are locally 
produced using C-ration cans. 

However, dud ammunition is not the only 
source of enemy supply. Carelessly dis- 
carded ordnance of all sixes and in any 
quantity Is collected by enemy salvage 
teams. Mortar rounds, rockets, LAAW's, 
grenades, and small arms ammunition aban- 
doned to lighten the load (or Improperly 
secured and lost by fast-moving Marines) 
have value as the explosive element In 
boobytraps. Even a single Nl6 round 
ejected to clear a stoppage can be used 
by the eneoiy. 

Additionally, materials discarded as 
trash and improperly destroyed such as 
ration, ammunition, beer and soda cans, 
batteries, waterproof packaging materials, 
bandoliers , etc . , provide the enemy a 
valuable source of supply to support his 
mine warfare operations. These items 
have, on numerous instances, been employed 
successfully against Marines and their 
equipment . Thorough police of friendly 
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positions upon departure and comp X* te 
destruction of tr4sh are mandatory to deni 
the ehsmy this source of supply. 



VC MIHE FACTORIES 

Primitive VC mine factories are usually 
located In the areas they supply. Great 
care is taken in the caaouflage and dis- 
persal of these facilities. Usually con- 
structed underaround, effort is Mde to 
disperse the workshops and storage through- 
out a series of tunnels. These limit 
destruction by working accidents or free 
world force artillery, air and naval gun- 
fire and protect against discovery. As 
important as concealstent of the mine 
factory, is the nobility of its personnel 
and equipment. Even while the mine factory 
is being settled in one position, new 
positions are being prepared for rapid 
displacement. Rarely doee a mine factory 
remain in one place any longer than a few 
weeks. There is no dletinot pattern of 
movement. Pactoriee have been known to 
return to previous positions even after 
that position has been discovered and 
destroyed by Marine foreee. 

KVA-trained engineers provide the 
skilled nucleus for the enemy mine fac- 
tories, but supervision and labor are 
primarily VC. The typical output of a 
local VC mine factory is about I 35 mines 
and explosive devices per month. 



ENEMY TACTICS 

ANTITANK AND AKTIVEMICULAR MlltHIQ 

As we improve in our ability to detect 
mines, the enemy counters with new twists 
such as Increased use of boobytraps 
attached to a basic nine to create casu- 
alties among mine-clearing personnel ; 
larger mines burled deeper with reduced 
activation pressure; and pressure electric 
detonators with offset devices to explode 
mines under vehicles. Command-detonating 
mines are normally used In densely popu- 
lated areas and pressure-type devices in 
less populated sections. The heaviest 
mining Is along lines of communications 
near fixed installations. 

The enemy makes every effort to avoid 
repeating practices which, when analysed, 
could Indicate a pattern. Therefore, the 

VC/NVA doctrine stresses where to use 
mines, not how. Listed below are a few of 
the kinds of places where enemy antitank 
and antlvehieular mines may be found: 

eRoad Junctions and the areas in the 
vicinity of the road near the Junction, 

with all the mines set to detonate simul- 
taneously . 

# Bridges and the approaches S to 15 
meters from the bridges. 

a Old wheel and tread tracks In the 
road, with care taken to duplicate the 
track after mine emplacement. 

•Underneath roads, tunneling in from 
the shoulders . 

ePotholes In the road. 

eAreas recently cleared by free world 
military forces. The enemy replaces the 



mines that have been taken out. 

ANTIPERSONNEL MINES AND BOOBYTRAPS 

Enemy tactics in emplacing antiperson- 
nel mines and boobytraps differ from those 
used in antitank and antlvehieular mining 
only by where they put them. Locations 
most commonly used by the VC/NVA to emplace 
antipersonnel mines and boobytraps are; 

•Narrow passages. 
ePaddy dikes. 
eTrail Junctions. 
eHedgerows and tree lines. 
eTunnels and caves. 

•Pence lines and gates. 

eTree branches overhanging trails. 

eLikely CP sites. 

elilgh ground and ridgelines. 

eShady areas. 

eStream fords. 

•Wells and natural watering points 
on streams and rivers. 

•Likely helicopter landing sones. 

^Remember: Any place a Marine frecuentlv 

walkA; T^axes cover, rests, or draws water 

is a likely location for enemy antiperson- 
nel nines and boobytraps. 




The individual Marine can take these 
steps to reduce the effectiveness of enemy 
mlnee : 



•Wear body armor and helmet, 
e Sandbag vehicle flooring. When possi- 
ble, place a heavy rubber mat over sandbags 
to reduce secondary fragmente such as 
shrapnel, sand, stones and pieces of sand- 
bag. 

•Keep arms and legs inalde vehicles to 
achieve maximum protection from aandbaga. 

eMaintain proper distance from other 
personnel. 

eDon't travel alone, 
e Don't pick up or touch what appear to 
be attractive "souvenirs". The VC/NVA prey 
upon the natural curiosity of Marines and 
their desire to take home a souvenir. 
toe ware : That "souvenir" is most likely 
a booby trap. 



Detection Countermeasures 



Once emplaced, a nine or boobytrap must 
be found before it causes multiple casu- 
alties through accidental detonation by 
a Marine. Unfortunately, too many booby- 
traps are discovered only after they 
explode. It Is imperative that detection 
techniques be stressed. Detection may be 
by: 



# Visual Inspection. At present, the 
best mine and boobytrap detector in^He 
Marine Corps Is an alert and observant 
Marine. EachMarine must know the areas 
In which boobytraps and mines are normally 
found and be alert for things which "Just 
don't look right." Examples are: 



eHud smears, mudballs, dung, or a 
board on the road . 

eApparenc road repair, new fill or 
paving patches, ditching or culvert work. 

eWlres leading away from the side of 
the road. 
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•Tripwires a<iross the trails; along 
shoulders of roads at likely ambush sites; 
across the most accessible route through 
dense vegetation; at fords, ditches and 
across rice paddy dikes. 

•Terrain features which do not appear 
natural. Cut vegetation dries and changes 
color; rain tnay wash away covering material 
and cause an explosive device to sink 
leaving a surface depression; a covered 
device may appear as a mound. 

•Suspicious items in trees, branches, 
or bushes. 

•Markings used by VC/NVA to Indicate 
the location of a mine or boobytrap. 

^Probing. Suspicious spots must be care*^ 
fully probed with a probe or bayonet. 

# Mine detectors. Mine detectors are 
designed to assist the Individual Narine 
in a detailed, deliberate sweep of a spe« 
clflc area, usually a road. Particular 
attention must be given to the tine factora 
of the Individual sweeping situation, a^oce 
overhasty opening of a road can mean an 
Ineffective sweep and quite possibly 
destruction or Injury to vehicular traffic 
and personnel. The average sweep rate 
varies from almost nothing to about 3 m.p.h. 
depending, of course, on the proficiency 
of the team and the number of contacts 
encountered. In using detectors i certain 
considerations must be kept In mind: 

•Oraveled roads make It difficult for 
the AN/PRS-»^ detector to dlecrlnlnate 
between real and false targets. 

•Metallic debris, such as can tops, 
small arms ammunition cases, and metal 
fragments from artillery rounds fired over 
roads at night to discourage mine laying, 
make it difficult for the AN/P153 detector 
to discriminate between real and false 
targets . 

e?he tendency for the enemy to bury 
mines deeper than designed detection depths, 
and to deliberately plant metallic debris 
in the road, calls for additional caution 
In the use of detectors. 

•Operator fatigue. Conaideration must 
be given to the fatigue experienced by 
operators after 20 mlnutea of wearing 
detector earphones. This condition can be 
delayed to 1 or 2 hours by wearing earphones 
over the helmet so that 2 to 4 Inches exist 
between ear and phone. This also permits 
the operator to hear a verbal alert for 
an ambush. 

m^Use of the Buddy System. This system 
Is not only useful in training Inexperl* 
enced Karines, but also provides an extra 
margin of safety to the individuals who 
employ it. Two Marines working together , 
in the same area, have the advantage or 
Increased detection capability, mutual 
reassurance, and shared knowledge. 

ft Peatructlcn Countermeasurea 

Once detected, mines and booby traps 
must be marked and/or destroyed in place 
by the discovering person or unit to pre« 
vent accident lal detonation by a following 
unit or individual Marine. Conaide rat ions 
for destruction are: 

•Nines and booby traps should not be 
moved unless absolutely necessary and then 



only by qualified EOX> or engineer person- 
nel. Many boobytraps are themselves booby- 
trapped, If disturbed will detonate the 
associated device. 

•Explosive devices should be destroyed 
by engineere. If engineers are not avail- 
able, then devices may be destroyed by 
selected qualified personnel within each 
unit. 

•Nines and boobytraps may be destroyed 
or neutralised by use of grappling hooks, 
demolitions, and artillery fires. The LVTE 
llneeharge and the LVTE with plow-shaped 
mine excavator (figs. 5 and 6) should be con- 
sidered for use in areas of high mine 
density. 



^ Avoidance Countermeasurea 

Strict application of training and care- 
ful planning of movements through danger 
areas will enable unit commanders and Indi- 
viduals to reduce casualties by simply 
avoiding the explosive devices. The unit 
leader must analyee from the enemy's view- 
point each area through which he intends 
to B^ve his men. He must ask himself the 
question, "If I were the enemy, where would 
I put the boobytrap?" This question can 
and should influence beth administrative 




Figure 5. --The LVTE firing its organic 
llneeharge to clear mines. 




Figure 6.— The LVTE with its plow-shaped 
mine excavator. 



and tactical movements and is a factor to 
be considered In the scheme of maneuver 
during an attack. Some suggested means 
for avoiding mines and boobytraps are: 

•Stay off trails, footpaths, cart 
tracks, or other likely routes of travel 
aa much as possible. Vary routes used to 
villages and key terrain features. Use of 
the same route twice is an Invitation to 
the enemy to employ boobytraps. Keep the 
VC/NVA guessing as to which route will be 
used next. 

•Move where local inhabitants move. 
These people know the location of most 






POOR MAN*S JAMES BOND Vol • 3 14 

mines and boobytrape and will avoid theae 
areas. In a village, «tay near the vll- 
agers and watch which buildings they use. 

Use Vietnamese as guides whenever possible. 

Have sufficient money on hand to pay for 
information on mine and boobytrap locations 
and support VIP, 

e Avoid patterns. Constantly change 
direction of movement. Check times of 
departure and return of patrols to ensure » 
for example, that all daylight patrols 

don*t return before supper and all nl^t- 
time patrols depart after aupper. Avoid 
the repeated use of the same bivouac areas. 

eMalntaln intervals of 15 meters be- 
tween men and 100 meters betwesn men and 
tracked vehicles. In vlsw of the fact 
that the effective casualty radius of the 
H 26 grenade is 15 meters, and that two or 
more casualties are suffered for eaeh 
boobytrap grenade accidently detonated, 
the maintenance of proper interval is most 
important . 

eKove slowly. Rapid movement generates 
carelessness. A unit must be allowed suf* 
ficlent time to move to Ita objective. 

eAt times the enemy will show themaelves 
only when they want to be seen. When 

pursuing the enemy, be especially alert 
for deliberately emplaced boobytraps on 
the axis of advance. 

e Artillery and mortar fires near and 
In the area of operations will not only 
discourage boobytrap emplacement ^ but will 
also neutralise devices by sympathetic 
detonation, overturning and burying em- 
placed mines, and n^turlng tripwires. 

Employment of these fires beside a road, 
before and during a road sweep, will dis- 
courage command detonation of road mines. 

eAt all times, a lightweight stick 
(bamboo) or a slender steel rod can bs 
helpful if used to feel for tripwires. 

eMark detected mines and boobytraps 
30 those following may avoid them. 

eHellcopters can be used to extract a 
unit which finds Itself In a heavily booby- 
trapped area. 

eAt times, the flanka of a road are 
boobytrapped out to ^50 meters as an 
obstacle to road sweep security teams. 

Tanks, preceding the Infantry, can detonate 
these boobytraps. When trafficablllty 
permits, tanks moving off and parallel to 
the road sweeps can also reduce tank road- 
mining Incidents. Random aeleotion of tank 
travel between road and adjacent terrain 
will keep the KVA guessing as to the actual 
route the tank will take. 

etfhen on roads, stay In the well- used 
portion and off shouldere. 

ePollow the tracks of the vehicle ahead. 

If there Is no vehicle ahead, stay out of 
the ruts. 

eAvold holes, depressions, and objects 
lying on the road. 

Remember ; A boobytrap too easily 
detected can be a ruse resulting in detona- 
tion of other explosive devices emplaced 
nearby. 



Immediate Action To Take When and After 
an Explosive D^lc^ Is Tripped 

It is recognized that little reaction 
time exists once the detonation chain 
starts. The maximum delay for the M26 and 
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foreign grenades ranges from ^ to 9 seconds 
If the delay element has been modified, the 
minimum fuss delay can be less than 1 1/2 
seconds. However, since the time available 
cannot be predicted, certain immediate 
action can assist in reducing casualties 
and the degree of personal Injury. 

0 Inunedlate Action 

FIRST; Be alert for the "pop" of the 
exploding cap, the tug of the 
tripwire, or the warning of 
another Marine. 

SECOND; Sound a warning so that others 
may take cover. 

THIRD; Drop to the ground Immediately. 

Immediate action is designed as an Instinc- 
tive reaction based on minimum fuse delay. 

When using It also remember: 

•Do not attempt to outrun the explosion. 

The dOO fragments of the M 26 grenade have 
an Initial velocity of over 5000 feet per 
second. During the available delay, how- 
ever brief, an Individual can best remove 
himself from the cone of the explosion by 
dropping to the ground. He must assume 
a minimum delay In every case. 

possible, when dropping to the 
ground, present the smallest target to the 
force of the explosion by pointing the 
feet in the direction of the charge. 

•All those nearby should drop to the 
ground when the warning is sounded. 

eDo not Immediately rush to the aid 
of Marines wounded by mines or boobytraps. 
Frequently there is a second boobytrap in 
the vicinity of the first. The man near- 
est each casualty should carefully clear 
his way to the wounded Individual and 
render first aid. Under no circumstances 
should the unit leaders or others crowd 
near the wounded men. 

•Conduct a brief but careful search 
for other explosive devices in the Imme- 
diate vicinity before moving on. 

•If a device is tripped and does not 
explode, follow the same Immediate action 
and then blow it In place. 



UNIT TRAININQ 

We have discussed preventive counter- 
RK isures, tactical countermeasures and 
Individual countermeasures. Simply real- 
izing that these countermeasures exist 
Isn't sufficient. It 1$ imperative that 
every Marine becomes knowledgeable of and 
proficient in the execution of tne counter- 
measures discussed. This task can be 
accomplished through an aggressive and 
comprehensive unit and Individual training 
program. Such training should emphasize; 

e Wearing of helmets and body armor, 

•Dispersion between men. 

• Alertness . 

•Visual detection techniques. 

•Operation of electronic detection 
equipment . 

eDemolitlon training which enables 
Marines to destroy explosive devices In 
place. 

•Employment of the buddy system. 
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•Avoidance of patterns. 

•Immediate action procedures and action 
to take subsequent to the detonation of an 
explosive device. 

SECTION III 
ENEMY MIKE INDICATORS 



If the enemy emplaces mines or booby- 
traps In the vicinity of villages or in 
areas where he moves or expects to move> 
he often indicates the location or direc- 
tion of the explosive devices in some 
manner. The VC/NVA may not always follow 
the examples in this publication in abso- 
lute detail » but as a general rule> the 
indicators are usually found In a regular 
pattern such as sticks or stones in a line 
or sticks placed on or In the ground. This 
regularity of pattern is the danger signal 
(see fig. 7). Any arrangement of sticks 
and stones which appears unnatural Indicates 
a strong possibility of the presence of 




Figure 7 •--Note the row of rocks on 
top of bridge beam at the foot of the 
bridge. This is typical of the warning 
signs used by the VC/NVA to warn of 
their mining activities. 



mines and booby traps. The illustrations 
which follow are examples of marking pat- 
terns indicating the presence of mines 
and boobytraps which have been encountered 
thus far in SVN. 



ARROW MARKERS 





A. Three sticks are placed on the trail In 
the form of an arrowhead. The important 
thing to remember is that the point of the 
arrow does not always point In the direction 
of the boobytrap. The symbol can only be 
considered as a means to Identify an area 

as being boobytrapped , 

B. A variation of the three-stick arrowhead 
shows a fourth stick. Again, no definite 
pattern has been established as to direction 
or the reason for the fourth stick (usually 



broken). But it does mean boobytraps in 
the area. 

C. The **y" arrangement Is sometimes found 
farther down the trail from the arrowhead 
indicating the limit of the danger area. 

No pattern or specific distance has been 
established . 

BAMBOO RECTANGLE MARKER 




As shown, this marker usually indicates 
a boobytrap within the square. Most of 
these symbols found have been laid out 
with bamboo 18 to ^2 Inches in length. 



BAMBOO MARKER 




A piece of bamboo 6 to 8 Inches long is 
stuck in the ground at an angle of 4 5 
degrees. Generally, boobytraps can be 
expected along the axis of the bamboo In 
either direction. 

BAMBOO TRIPOD MARKER 




The ba^oo tripod conaists of bamboo, 
usually about 18 inches long, tied to- 
gether to form a tripod. Wire, vines, 
cord or string is wrapped around the legs 
near the bottom to hold the tripod in 
place. Wile device has been found directly 
over punjl pita, boobytraps, and mines. 
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BROKEN BUSH OR STICK MARKERS 




A. The enemy has been known to break the 
tops of small saplings and bushes pointing 
the broken part In the direction of the 
boobytrapped area. Usually mines and 
boobytraps are planted 50 to 100 meters 
from this marker. 



B, A stick or length of bamboo broken at 
a right angle and lying across the road or 
trail may mean an enemy mine or booby trao 
200 to koo meters ahead, 



BANANA LEAP MARKERS 




A banana leaf or other similar leaf Is 
folded down the center with a thin stick 
approximately the thickness of a toothpick 
woven through In two places. In addition 
to marking mines, this may Indicate an 
ambush area, There Is no pattern as to 
location or distance of mines or ambushes 
from this marker. 

PARALLEL STICK MARKER 




Short sticks or lengths of bamboo laid 
parallel to a road or trail usually mean 
the road or trail is free of mines or 
boobytraps . 



GROWING GRASS MARKER 




Growing grass is sometimes tied to 
form four growing sheaves of grass, The 
tied sheaves form a square of about 6 feet. 
The mine Is buried or concealed In the 
center of the square. 



TRAIL MARKERS 




These devices have been used extensively 
together. The mine or boobytrap is placed 
(burled) under two large leaves. In front 
and to the rear, at no special distance, 
stakes are driven. The markers have also 
been used independently of each other at 
tlMS. 

PORJCro-STICK MARKER 




A forked stick is driven vertically 
Into the ground and another stick Is laid 
Into the fork with the elevated end point* 
Ing to the danger area. Distance to 
explosive device is unknown. This sign 
nay also indicate enemy direction of 
novenent. rock MARKERS 



various formations of rocks and small 
•tones are used to mark boobytrapped areas 
No pattern of distance or location has 
been established. 
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Thre« sticks, one on each side of a 
road or trail and one in the Biddle, 
usually mean the road is not to be used. 
A mine or boobytrap is usually 200 to 
^00 meters from the marker. Stones have 
been used in the same manner . 



TRACK MARKER 





The enemy has capitalised on our habit 
of following old vehiole tracks by placing 
Bines In these tracks. Nines are some- 
tlaes Barked with crossed sticks or an 
arrangement of stones. The location of 
tha mine In relation to these urkers is 
unknown. The nine nay be under the 
marker or up to 400 meters farther on. 



STAKES WITH X^NARKER 




An NlAl antitank mine with approximately 
25 pounds of TNT was discovered under this 
marker. The mine had been marked with 
stakes at each corner and three sticks 
forming an "X” over the mine, 

ENEMY HINES AND BOOBYTRAPS 
EXPLOSIVE ANTIPERSONNEL DEVICES 

Mines and explosive boobytraps employed 
by the enemy against friendly personnel 
are limited in type and quantity only by 
the availability of explosive materials 
and the imagination of the enemy. Any- 
thing that can be made to explode and 
cause Injury can be rigged as an anti- 
personnel mine or boobytrap. 

Antipersonnel mines and explosive 
boobytraps are very successfully employed 
by the VC/NVA. Part of this success is 
because Marines are not familiar with the 
physical description of explosive devices 
normallv employed by the VC/NVA, and thus 
fail to recognize them prior to accidental 
detonation. 

The following illustrations represent 
some of the devices employed by the 
VC/NVA in SVN. 

MUDBALL MINE 

The mudball mine consists of a hand- 
grenade encased in sun-baked mud or clay. 
The safety pin (pull ring) is removed 
and mud is molded around the grenade. 

After the mud dries It holds the lever 



SUN^AREO OR C|.AV 
ARRROX M* THICK 



garCTV PIN 
REMOVED 




Mae HANDORENADE 



of the grenade in the safe position. The 
mudball is placed on trails or anywhere 
troops may walk. Stepping on the ball 
breaks the dried mud apart and releases 
the lever detonating the grenace. The 
U.S. M26 and M33 handgrenades nave been 
the most commonly used grenades for this 
purpose although other lever^-type grenades 
may be used. 



TIN CAN ANTIPERSONNEL MINE 




The tin can mine is constructed from 
sheet sMtal or any discarded metal con- 
tainer (C-ration, beer, or soft drink 
can). The firing device for tha explosive 
is an improvised fuse with zero delay 
action. A handgrenade fuse may be uaed 
by removal of the delay element. The mine 
functions by a tripwire attached to the 
pull ring. Pressure on the tripwire pulls 
the pull ring, aotivating the mine in the 
same mannar ae a handgrenade . 



CAST-IRON ANTIPERSONNEL 
mOMENTATION MINE 




This mine, made of cast iron, resembles 
a stick handgrenade with a very short 
handle. The word "MIN" is often found 
cast into the body. The«handle houses a 
pull-^rlction igniter. A tug on a trip- 
wire attached to the friction igniter 
will activate the fuse. 



CHINESE COMMUNIST NO. 8 
DUAL-PURPOSE MINE 

Almost Identical to the CHICOM No. 4 
Dual-Purpose Mine, this device also has a 
double-acting fuse. Like the No. 4, a 
pressure of 300 pounds on the pressure 
spider or a pull of 10 pounds on an attached 
tripwire will detonate the mine. Slightly 
larger than the No. 4, this mine contains 5 
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pounds 

weight 



rtT and has an overall 

iir.tU%rTr‘d,. 



BOUNDINO FRAflMgimTTflll HlifE 




The Pounding mine la Improvised from 
expended U.S. M2 bounding mine or M^8 trip^ 
flare eases • A wooden cylinder slightly 
smaller In diameter than the mine case Is 
noiiowed out so that a standard grenade 
can fit Inside. The wooden cylinder (with 
enclosed grenade) is then fitted Into the 
mine case and the grenade's safety pin Is 
extracted. When the nine Is detonated, 
the cylinder and grenade are propelled 
upward. As the wooden cylinder and grenade 
separate, the handle flies off the grenade, 
activating the fuse. * 



VC "TOE POPPER" MINE 




This mine is fabricated of cartridge 
cases or pieces of pipe of various sises. 
It is loaded with a charge of black 
powder, a primer, and a variety of frag- 
ments for missile effect. When the vlcttn 
steps on the mine, the igniter detonates 
the black powder charge and propels the 
fragments upward. 



CARTRIDGE TRAP 

Four simple and easily obtainable 
components make up this mine; a bamboo 
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tube, a nail, a piece of wood, and any 
small arms ammunition or K 79 round. The 
piece of wood is used as a base. The 
bamboo tube is placed upright on the 




wooden base and a nail is driven up through 
the wood to penetrate the bottom of the 
btoboo. The cartridge is then wedged into 
the bamboo so that the primer is touching 
the point of the nail. Partially burled 
along a trail or path, the pressure of a 
man 8 foot stepping on the nose of the 
cartridge forces the primer onto the nail 
firing the cartridge. 



DIRECTIONAL FRAGMENTATION 

hint ^bH-ioT 







Commonly referred to as a "CHICOM or 
VC claymore," this mine has characteristics 
similar to the U.S. Ml8 Claymore Mine. 

Fused electrically, it is a command- deto- 
nating device designed for employment from 
ambush or defensive positions. It has a 
range of I50 to 200 meters anM is effective 
against personnel and thln-pklnned vehicles 

P 0 M 2-2 ANTIPERSONNEL MINE 




Chinese Comnunist copies of the Soviet 
POMZ -2 mine are now being employed by the 
VC/KVA. Weighing only U.li pounds, It is 
easily carried and can be emplaced quickly. 
Fused for detonation by tripwire (tension 
release or pressure release), It can also 
be rigged electrically for command deto- 
nation. 

NOWEXPLOSIVE BOQBYTRAPS 



The Idea of nonexplosive boobytraps Is 
as old as man . Prom the single earth pit 
lined with sharpened stakes to highly 
sophisticated Beehanlsms of triggered colls 
and latches, the enemy employs them all. 

The principle employed le simply to use 
anything that will catch the victim by 
surprise. 
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8ARaCD-SM(E nJKTC 




The barbed-epilce plate is the baalc 
eleieent pf all eneny nonexploalve booby- 
trape. The plate, a flat piece of «oo4 
or aetal. ie ueed ae a baee to fasten 
any nuB^er of barbed eplkee* The eplketj 
ranging In length from several Inches to 
sevaral feet, are fastened securely to 
the base. When a man steps or falls on 
the spiked plate, or is struck by one. the 
spikes will penetrate, producing a 
serious wound • 

SPIKE TRAP BOX 




This device Is a simple wooden box 
made of boards Joined together with four 
corner posts, The box has a lightweight top 
but the bottom Is removed. Barbed spikes 
are placed In the ground at the bottom 
pointing upward. This trap is usually 
set up on dirt roads and trails to take 
advantage of favorable camouflage. 

POIHTEP BAMBOO STAKES 




the stakes are stuck In the ground and 
covered with grass. When a weapon la fired 
or a grenade thrown, troops seek cover and 

are Impaled. _ 

SPIKE TRAP PIT 

A trap pit is a large trap box with a 
bamboo top. Stakes are made of sharpened 
bamboo or barbed spikes and used to line 
the box. When a man steps on the trap he 
will fall into the pit. The top turns on 
an axle; therefore, the trap does not need 
to be reset to work again. The pit is 




often prepared as a defensive obstacle and 
then made eafe by locking it in place with 
a crossbeam (so it can be crossed safely 
by the enemy) until the desired time of 
use. 

TRAP BRIDGE 

cur m TK «LC MO cd^nco with mje* 




the middle. The cut is then camouflaged, 
with coverings of mud, etc. Barbed spikes 
or sharpened ban^oo stakes are emplaced 
under the out. using the water, mud or 
foliage under the bridge as camouflage. 

The weight of a man on the bridge will 
cause It to collapse, tumbling the victim 
onto the spikes. Like the spike trap pit, 
bridges can be prepared in this manner, 
then braced for normal use, At the 
approach of free world forces the braces 
are removed. 

STEEL ARROW TRAP 





Tspewme cmosscs 

THE SO*D 



This trap utilises a bamboo tube 
(usually about 3 feet long) as a launcher. 
A steel arrow is placed in the tube. 

Using a block of wood as the bolt, a strip 
of strong rubber for power and a catch to 
lock the rubber strip, the device Is fired 
with a tripwire. When the victim trips 
the wire, the latch disengages, allowing 
the rubber strip to launch the arrow. 



BAMBOO WHIP 

A strip of springy bamboo from 3 to 10 
feet In length Is used to make a bamboo 
whip, A barbed-spike plate is secured to 
the tip of the bamboo (or several of the 
spikes driven through the bamboo) » and the 
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whip Is drawn back and secured. A tripwire 
l8 then latched to the whip and the wire Is 
strung across Che trail. When a man trips 
the wire, the bamboo is released, and whfos 
around, striking the victim with the spikes. 

AWTITAHX AMD VEHICLE ttlWFS 



Mines employed .by the enemy against 
wheeled and tracked vehicles vary from 
conventional antitank mines of foreign 
manufacture to rigged duds and locally 
produced explosive devices. All the in- 
dustrially produced nrlnes are of the type 
fused for detonation at from 150 to 400 
pounds of pressure. They are burled 
slightly beneath the surface of the ground. 
The enemy generally employs these mines as 
designed but has varied fusing and posi- 
tioning so that there is no definite pattern. 

SOVIET ANTITANK MIME TMB-2 




Designed to avoid detection by a mine 
detector^ this mine Is constructed of black 
or brown tar- impregnated cardboard. It is 
gauged for activation by a force of 350 
pounas of pressure. Further, It can be 
waterproofed by use of wood and plastic 
sheeting, without losing Its nondetection 
characteristic. It contains 11 pounds of 
explosive and has an overall weight of 
15 • 4 pounds . 

CHINESE COMMUNIST HO. 4 
DUAL-PURPOSE MINE 

Intended for employment against both 
vehicles and personnel, this mine incor- 
porates a double-acting fuse that will 
detonate the mine under either of two 
circumstances: The first, when a load of 
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A 



preasure spider; the second, when a pull 
of 10 pounds is exerted on a tripwire 

fuse’s striker-retainer 
pin. Constructed of creosoted metal- it 

Sim?? ^ of explosive and has an 

overall weight of about lo pounds. 



CONCRETE PRAGMEWTATIQW MINE 





This nine is constructed of explosive 
encased in a cylindrlcally shaped concrete 
shell with a flat side for stable emplace- 
ment. A 2-lnch-dlameter pipe on one end 
of the mine serves as a carrying handle 
end detonator housing. The two swivels on 
top of the nine are used to tie it to an 
object. Usually employed as a command - 
detonating mine, it Is equipped with an 
electrical firing device. 



NVA CAST-IRON PRAQMENTATTnM 

JSfTfKfnrVlTSE 



Produced In North Vietnam, this egg- 
shaped Bine is made of cast iron with 
serrations on its outer surface. Designed 
for command detonation, the mine is fused 
with an electrical detonator and weighs 
X2 pounds. 




VC MOUND-SHAPED MINK 



Manufactured locally in VC mine fac- 
torlea, this mine contains an iron-pipe 
detonator encased in concrete. Another 
conand-detonatlng mine, it Is fused 
electrically and weighs 13 pounds. 
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VC ROUND VOLUME MINE 




Produced loe&Uy In VC aln« factorl««i 
tMa mint it a prototype of nuatrout othtr 
VC-nanufaotured explotlve dtvlcta. Cpn* 
itruQtad of thatt metal > with welded •eaat» 
it generally weighe about 15 pounda» of 
which 13 pounds are explotlve. Comand 
detonated^ it la fuaed electrically and 
eaploya two detonatora* one in each end of 
the mine. The same principle of conatrue* 
tlon is applied to salvaged artillery shell 
casings^ expended LAAW launchers » and moat 
other devices using metal containers. 



VC BOX MIHB AND DEMOLITIONS 




The VC box mine is constructed of wood 
utilizing discarded ammunition boxes or any 
scrap material. Mine detectors will not 
locate these devices. They can be water- 



proofed with 'plastic sheeting. Box mines 
are produced in various sizes but the most 
eoanon contains about 40 pounds of explosive. 
The mine can be fused for command detonation 
or aelf-detonation by the use of various 
devices. The explosive charge is usually 
made up of standard Soviet or Chinese 
Communist 1-pound demolition blocks. 

B-40 AMTITAWK BOOBYTRA? 




A length of bamboo is emplaced at an 
angle of 45 degrees along the shoulder of 
a road. A B-*40 rocket is then placed in 
the bamboo tube and fired electrically by 
command detonation as the tank or vehicle 
crosses the line of fire. 



SOVIET AWTITANK MINE TM-41 




Constructed of blued steel i sometimes 
painted olive drab or white i the TN-41 
carries an explosive charge of 6 pounds 
and has a total weight of 12 pounds. A 
force of 350 pounds of pressure on the lid 
will activate the firing device. With 
very little additional waterproofing it 
can remain operational indefinitely. 

AMTIHEUCOPTER MIWINQ 

The degree of success that the employ- 
ment of helicopters has had on restricting 
and containing VC/NVA activities la evi- 
denced by the enemy's efforts to destroy 
or neutralize these machines. In addition 
to intense ground fire, tne enemy has 
devised numerous helicopter landing zone 
destruction systems. Such destruction 
systems range from the primitive planting 
of long pointed stakes to Imaginative 
explosive devices. Because of its design^ 
Che helicopter is extremely vulnerable to 
these devices, partlculary the rotors and 
airframe . 

HELICOPTER EXPLOSIVE TRAPS 
Grenades, artlllery/mortar rounds, or 
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any other type of exploding ordnance are 
mounted In trees or on the surface of the 
landing zone. The explosive devices are 
ringed for tripwire detonation and the 



wire is strung to loosely enp laced poles. 
The rotorwaeh of landing helicopters will 
blow the poles from their loose position, 
tripping the device. 

A 13*year-old Vietnamese boy recently 
claimed that the VC had forced him to 
reconnolter helicopter landing zones. The 
boy was Instructed by the VC to place 
handgrenades In the zones with strings 
wrapped around the levers « pieces of psper 
attached to the free ends of the strings 
and the rings (pull rings) pulled, Rotor- 
wash from landing helicopters would then 
blow the paper, unwrap the string, and 
release the safety lever, 



Gunpowder 



Manufacture 

ScientUlc American — Ifay 11, 1SH 

Tlie Inventiion of gunpowder is claimed the Oer« 
mans fbr their countryman, Bertholdns Schwarts ; but 
it is well known to have been in nsa among the 
Chinese since A.D. 85. 

Some of the best qualities are composed as follows: 

Kim. CHABCOAL. ivAVHoa. 



Army powder 76 16 10 

Sporting 78 12 10 

Mining 65 16 20 

French 78 12.88 0.12 



The ingredients are first reduced to an impalpable 
powder in cylinder mills worked by water power, or 
between metallic rollers. It Is next weighed, then 
properly mixed in a mixing trough with a wooden 
roller for three hours, and at some mills it is merely 
stirred about in a large tub for a short time ; but 
when this is the case, more time is allowed for Incor* 
porating, which Is the next process. The cylinders of 
most incorporating mills are two la number, and 
made of a very tough description of stone ; they each 
weigh about three tuns. The bed of the mill on which 
they revolve is of the same material ; but cylinders 
and beds of iron are also much used. The objection 
to iron beds is that they generally wear hollow In the 
middle, and it would be out of the question to have 
stone cylinders and iron beds. The charge which is 
placed la the mill at a time is 42 2is., and it is moist- 
ened with 2 pints of water, which is placed in the mill 
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with the charge ; but this is varied according to the 
state of the atmosphere. At the end of three hours, 
the ch^e is withdrawn from the mill to be pressed 
either in a hydraulic or a powerful screw press ; it is 
separated at equal distances by plates of copper so 
that a uniform pressure may be applied to the whole, 
which is about 600 tuns. When taken from the press 
it is in thin solid cakes or layers, called “press cake.'' 

This Is broken in pieces of about a quarter of an ounce 
in weight, and removed to the coming house where it 
is granulated by pladng it in sieves having a rotary 
shaking moUon given to them by machinery, with two 
blocks of lignumvit® wood which crush the powder 
between them and the sides of the sieve ; two other 
sieves of different degrees of fineness are placed under 
the first, which catch the powder and separate it into 
fine and coarse grain (for artillery and muskets), and 
tte dust, or meal powder, falls into a box placed be- 
neaih. The powder is now glazed by being placed in 
a caak, which revolves on an axle through the center 
about thirty times in a minute, which takes off all the 
comers of the grains and gives them a polish. 

The last process is drying, which is performed by 
steam, radiation from hot irons, or solar heat ; it is 
sometimes again sifted before barreling, to clean it arid 
prevent it from caking together. The pressing and 
glazing processes, although they lessen the effective 
force of the powder, are absolutely necessary ; first, 
to give the powder density, to prevent its breaking 
by carriage ; second, to prevent its absorbing moist- 
ure from the atmosphere, which it is liable to do from 
the alkali which U in the charcoal ; third, to prevent 
the powder losing its power when kept for any length 
of Ume. The quality of the powder produced depends 
more on the care taken in iU manufacture than on 
the exact proportions of the Ingredients. 

HOW TO WA« m mf CAMPAIGN 
The SeienUfic Amerkaa — Msy 11. 18 t 1 

rrhs felMne Mnts fo our volunteers ore timelr end should be heeded 
-fdi.) 

TO cm YOUNG SOIDIBIS 

1 lemeivWsr thot in b compoien more tim dm from sickness thou by 
the bullet. 

7. Une yow bMet with one thickness of brown drlHing. This odds but 
four ounces in wrieht and doubles the wwim h . 

3. ^ 0 sfflWr indie rubber blonkot (ordy $1.50) to tar on the ground or 
te threw evw yew shouUws when on guord duty dur^ o roin storm. 

Most of the oottom troops ore provided with these. Strew to lie upon is 
net otwoys te be hod. 

4. The best mlltory hot in me is the colored soft feh; the crown 
being svffidenf^ high to edtaw spoce for ok over the broin. You con 
f«ten h iw 4S 0 eeminentri m for woother, or turn it down whoA it is wet 
or very sumy. 

5. Ut yow bewd grow, so os to protoct the throot otd lurws. 

4. JCoep ymo owNre person ctaon; this prevent s fevers ond b o w e l cenv 
ritants in wm dmotts. Woih your body ooch doy rf possible. Avoid 
strong ceffeo «d ohy moot. Gonerol Scon nd thot the too fret use of 

those (together with neglect in keopingthi don ctaon) cost mortyosoUtar 

Ml Bfe in Mmoco. 

7. A luddw check of penpirotien by cM»y or oir ofton couses 
fwror ond dMfh. When thus Bipooid do net forgot your bMcet. 

"AnddSoMior." 
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Military 

Pyrotechnics 

of 

Former Days 

Harper’s Magazine — June 1869 

S EVERAL French worlu* have been publish- 
ed in late yean under tbe authority of tbe 
French Government on the origin and history of 
the employment of explosive and deflagmting 
mluilee in war, which throw a great deal of light 
on the subject, and tend to correct many errone- 
OQS ideas which have long been prevalent in rela- 
tion to it. 

The predecessor of gunpowder in the history 
of war has always been considered to be a won- 
derful combustible known as f7rsafc /Ve, of 
wbieh the most marvelons accounts have been 
dreulatiog among mankind during the past two 
or three centuries. This Greek dre has been 
snppoeed to be a combtistible posseesed of most 
astonlAing properties. It waa capable of being 
thrown so as to envelop whole buildings, and 
even to overwhelm and destroy complete ba^ 
talions on the deld. Water would not extin- 
guish It, but only made it bum tho brighter. 
Kothing would pnt U out but drenching It with 
vinegar, or coving It with sand. lu compo- 
sition, it was supposed^ was lost in the four- 
teenth century, and bad never been recovered. 
The fact (bat the art was lost was Inferred from 
(he fact that no substance poassesing tbe won- 
derful properties attributed to the Greek 6rr 
can be produced at the present day. 

It is somewhat difficult ut the present day to 
obtain exact information in respect either to the 
composition of this substance, the constmctiofi 
of the engines or other apparatus employed in 
projecting it, or to the effects which it really 
produced. In respect to the machinery, and 
tho form of tbe missiles, we must remember that 
there were no pictorial papers in those days, 
and no photography to preserve for future gen- 
erations the exact realities of form and stroc- 
tore connected with the pursuits and usages of 
men. And in regard to the other points, relat- 
ing to tbe properties of the substance, and the 
actual effects produced, far less reliance can be 
placed on the statements of even intelligent, 
cultivated, and careful men than might be sup- 
posed at the present day. For the line of de- 
marcation between the natural and the super- 
natural — between what U and what is not seten- 
tifl colly possible— was then very vague and ob- 
scure, even in the highest miuds. Ideas of the 
natural and supernatural w ere mingled and con- 
fused, or rather the supernatural was regarded 
as a legitimate realm of the natural, so that no 
tale could be so marvelous as to seem incredi- 
ble, even to a grave and cautious historian. At 
the present day tbe recitals of excited or ter- 
rified witnesses, whose imaginations or whose 
fears lead them entirely to misconceive what 
they see, are at once corrected by that general 
knowledge of the relations of cause and effect 
which now prevails so extensively among all 
well-informed men that the bounds of tbe pos- 
sible con not be very easily transgressed in nar- 
rations generally received. But it waa not so 



Ricin: 



Its Manufacture 

and Use By Kuit Sum 



The beauty of ricin as a poison is that it doesn't act until three or four days 
after ingestion. In this way, the victim doesn’t know he's doomed until days later. 
In most cases he’d be hard put to remember anything that might have caused 
his illness. He dies of what seems to be pneumonia. 

The dosage can be as little as one 2000th of a grain. A grain is about the size 
and weight of a grain of rice or wheat. That’s how the grain measurement got 
its name. If you could split a gran into 2000 parts, one of those parts of pure 

ricin would be fatal to the average man. 

It is best administrated under the skin or in the lungs, by breathing in. Even 
so, taken by mouth it is still highly effective, even in very tiny amounts. 

The two articles on ricin at the end of this article tell of survival by accidental 
ingestion by adults of castor bean dust or of children who live after swallowing 
a few beans. But when relatively pure ricin is administered on purpose: when the 
victim breathes it in, gets it under the skin, or swallows it, he is doomed. There 
is no known antidote. 

The treatments indicated are to help the accidential victim fight off the effects 
of castor beans or their dust. It doesn’t work with refined ricin. Nothing does. 

The ridn you'll be making may not be completely pure but whereas one 
thoroughly chewed bean can kill a man, the ricin extracted fro mthat bean should 
kill sov^rst 

To make my ricin t used one ounce, or 60 beans, and got less than 1/16th of 
an ounce of the albuminous toxin. Even so, used sparingly, that is a lot of ricin. 

The books say that ricin is an albumin. Egg white is also an albumin. I reason- 
ed I should take out the 55% of oil from the castor beans as the books say it 
isn’t in the oil. After the oil is removed the albumin containing pulp remains. The 
next step was to extract the albumin from the pulp and the whole process is 
childishly simple. 

Castor bMns are grown as decorative outside plants. They also yield up to 55% 
oil so can be gotten in bulk from some seed companies. If you live in southern 
California or other mild climate you can often find them growing wild. The seeds 
are promirtent and can be easily collected in the fall. But unless you are around 
at the right time it’s best just to buy them. 

So far, the process is relatively safe. But for handling the powdered, oil-freed 
pulp, buy adust mask and pair of rubber gloves from your hardware store or phar- 
macy. Surgical gloves and mask cost less than $1.00 at the pharmacy. 



CASTOR BEAN, JEQUIRITY BEAN 
Harnlbook of Poisons 
R.H. Dralsbach - 1965 

The castor bean plant (Ricinus communis) is grown for commercial and 
ornamental purposes. The residue or pomace after castor oil extraction of 
castor beans gives rise to dust which may cause sensitivity reactions or 
poisoning. 

Jequirity (rosary bean, Abrus precatorius) is grown as an ornamental vine 
in tropical climates. The beans are 6 mm. (1/4 inch) long, bright orange 
with one black end. They are used as rosary beads and as decorations for 
costumes. 

Ingestion of only one castor or jequirity bean has caused fatal poisoning 
when the beans were thoroughly chewed. If the beans are swallowed 
whole, poisoning is unlikely because the hard seed coat prevents rapid ab- 
sorption. 
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isi those early times. 

In respect to the apparaiue by meAiu of which 
the compound of combustibLes known as Greek 
dre was projected into the enemy ’• works, some 
representations bare come down to ns, thoogb 
only from comparatively modem ' times. The 
uso of such means of attacking the veswU or 
fortresses of the enemy seems to have been r^ 
sorted (o in very early times, since allnsioos to 
them occur not unfrequently in the works of 
writers who lived and wrote several ceecnries 
before Christ. Indeed, one of the recipes for 
making such compositions, as they were em* 
ployed in those early days, is sUU ftstanf. It is 
as A>llows : 

*'To nakesQ aDqnenchible dre tekeplt^ salpbu, 
tow. raauaa, resio, s&d the •crsplngs or «iw-daM of 
rwloouj wo^ each as torches are made from. Mix 
these substances well, ibeci light tbe mase and throw 
It agsinst whatever job wish to eel oa tn.** 

It is obvious that such a mlxtnre as this 
would form an exceedingly combustible com- 
pound : but it could not possess any of (hose 
marvelous qualities which were attributed to 
tlie Greek dre. It could not bom under water, 
though some substances, as will presently be 
explained, have this property. 

The use of combustibles of this character 
seems to have been first resorted to in the coqd> 
tries lying about the eastern shores of the Medi- 
terranean — unless indeed the Chinese, and some 
uf the other Oriental nations, anticipated the 
Kuropeans in this, as they have dobe in respect 

to many other Iraponant discoveries. The m* 
son why the use of such a node of warfkre ap- 
peared drtt in these Oriental countries if sap* 
posed to be because in tbtt region are fbnnd 
natural deposits of certain combustible fluids, 
such as naphtha, and other vegeteble oils, which 
were admirably adapted to this ase. At any 
rate the employment of such subetaaees appaars 
first conspicuously in history in the time of the 
Greek empire. A great many reeipee are ex- 
tant describing the different kinds of compoeU 
(ion employed. They all, however, cossist of 
a mixture of simple combustibles, depeadiag 
for flagration on acceu to the air. 

These aubstances were plac^ la barrali» balb, 
or other receptaclee, and thrown by means of 
various mechanical contrivaacea k&owa Is cboae 
days into the works of the eueny. 

Tbe Ahyns, represented at the bead 

of this paper, was conetructed to throw a barrel 
of the combusiihle compound by means of a gi- 
gantic sling, seen in (he eograviBg as Uirowu 
open from the end of the beam, after tbe pf^ 
jeciion of the barrel. The betm was drawn 
hskck by means of the rope wound roaud tbe 
capstan, shown behind and below. Ik Its elos- 
licity, after being thus brought Into a Mto of 
great tension, was then suddenly released, when 
the end of the beem, carrying tbe barrel of com* 
busiibles, previously set on Are, was thrown vio- 
lently forward and the barrel hurled from tbe 
sling, all In flames, into the works of tbe enemy. 

A batteriog engine, tbe design aad ^rnradon 
of which is obvious, stands by tba side of tbe 
sling. 

The subjoined engraving, copied from sn 11- 
luminstioo in a Lntin manuscript of the thir- 
teenth century, gives a representation of the 
nmde of employing the Greek Are in naval 
warfare. The craft here represented seems 
to be in some sense the prototype of the mod- 
ern bomb-proof, ram, and flre-ship, all in one. 
But although this drawing is taken from an an- 
cient work, no absolute reliance can be placed 
on the details of the construction as represented 
in it, inasmuch as such dntwjngs were made in 



Ricin, 8 toxic albumin found in castor beans, and abrin, a similar albumin 
found in jequirity beans, causa agglutination and hemolysis of red cells at 
extreme dilutions (1 :1 ,000,000). They are also injurious to all other cells. 

The pathologic findings in fatal casas of castor bean or jeQuirity bean 
poisoning include hemorrhages and edema of the gastrointestinel tract, 
hamolysis, and degenerative changes in the kidneys. 

CSnical nrKSngs: 

The principal manifestations of poisoning with these beans are vomiting, 
diarrhea, and circulatory collapse. 

A. Acute Poisoning: (From ingestion.) After a delay of one to three days, 
ruusea, vomiting, diarrhea, abdominal pain, drowsiness, disorientation, 
cyanosis, stupor, circulatory collapse, and oliguria may begin and progress 
to death in uremia up to 12 days after poisoning. 

8. Chronic Poisoning: (From inhalation of dust from castor bssn 
pomace.) Dermatitis and inflammation of the nose, throat, and eyes. In- 
stances of asthma have also bean reported from exposure to the dust. 

C. Laboratory Findings: 

1 . The urine may show albumin, casta, red blood cells, and hemoglobin. 

2. The blood may show increase in urea and N.P.N. 

Treatment: 

A. Acute Poisoning: 

1 . Emergency measures — 

a. Remove ingested beans by gastric lavage or emesis followed by 
catharsis 

b. Maintain circulation by blood transfusions 

2. Amidote — None known. 

3. Ganarai measures — Alkalinizs urine by giving 5 to 1 5 Gm. (76 gr. 
to 1/2 oz.) of sodium bicarbonate daily to prevent precipitation of 
hemoglobin or hemoglobin products in the kidneys. 

4. Special probleme — Treat anuria 

6. Chronic Poisoning: Remove from exposure. 

Prophylaxis; 

Children should r>ot be allowed access to castor beans or jequirity beans. 

Dust from handling castor bean pomace should be controlled by proper 
air exhaust. 

Prognosis: 

The fatality rata is approximately 5 percent. Death may occur up to 14 
days after poisoning. 

RiCIN 

A MANUAL OF PHARMACOLOGY 
TORALD SOLLMANN. M.D. - 1924 

Occurrence, CHnicai Symptoms and Treatment - This toxin is contained 
in the castor seeds, but does not pass into the oil. Similar phyto-toxins oc- 
cur in croton seeds (Crotin); end in jequirity seeds (Abrin); In the bark of the 
locust tree, Robinia pseudacacia (Robin): and in the seeds of some 
leguminous plants IPhasin). The last is but wealkly toxic (Review of 
Literature, Ford. 1913). The ricin is responsible for the toxic effects on 
eating the castor seeds; five or six of these are fatal to a child, twenty to 
adults: three or four seeds may cause violent gastroenteritis, with nausea, 
headache, peraietem vomitirtg, colic, sometimes bloody diarrhea, thirst, 
emaciation, and great debIHty- The symptoms usually do not set in until 
after several days. More severe intoxications causa small frequent pulse, 
cold sweat, icterus, and convulsions. Death occurs in six to eight days, 
from the convulsions or from exhaustion. The fatality is about 6 per cent. 
This small fatality is due to the destruction of the poison in the siimentarv 
canal. The treatment would be evacuant and symptomatic. Three to ten 
days are required to complete recovery (Critical Review and Bibliography, 
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thoM days for purposes of embellishment^ nnd 
not for instruction, and so only a general re- 
semblance to the natural object^ sufficient to 
suggest its character and nse to the mind of 
the reader, was all that was nsually aimed at. 

It was, in other words, the uitot and not the 
4 wIm/ prescnutioQ which the artist had in 
cnind. 

All that can be certainly inferred, then, from 
mch an illustration ia, that a aperies of vessel 
was made use of in those times covered with a 
roof sufficient to protect the navigators from 
spears and arrows, nnd provided with a pointed 
prow to act as a ram, and projecting beams 
hearing barrels charged with materials for pro- 
ducing the Greek bre. 

Another form of vessel is given in an ancient 
mamiscript, ditfering materially from the Inst. 
In this the barrel eomainiog the Are is sus- 
pended from a species of crone, by means of 
which it conld be swung over the decks of on 
enemy's ship when Wi close quarters. In thie, 
as well AS in the other case, all that we can in- 
fer from the drawing is the general nature and 
design of the contrivance, and of the principle 
on which it operated. Hie true proportione 
of the pertH and the decaile of the conetriicHon 
were purposely disregarded ih illuitraiions of 
this kind. 

Observe in the engraving the extra barrel 
of combustibles ready upon the deck, and the 
circular waich-box on the top of the mast, 
where a look-out-man could ^ stationed, un- 
der protection from the spears and arrows of 
the enemy, and yet at the same time in« peel- 
tion to obsene every tiding through the ilite in 
the box, and so to direct the helmsman in guid- 
ing the vessel. Weapons of the chsuacier of 
boordlng-pikee ere placed, ready for nse, at 
the sum. 

The damaging and desh^ctlve effbeta of the 
Greek fire were not conAned to its power of 
selling the enemy'e worke on Are. It con- 
tsiued sobstancee which emitted fumes of e 
horribly offeneive, poieonous, end destructive 
eheracter. It #as necessary on this account 
that the wind ehould be in the right quarter, 
that is, blowing from the asaailanti toward the 
enemy, whenever it was employed. Some- 
timea the receptacle concerning the composi- 
tion was placsd upon the end of a long spar 
attached to a car, which was to be propelled 
by hend. The soldiers would pile up e greet 
qoentity of wood before the gate of the ceetio 
or etrong-hold attecked. This cer would (hen 
be driven by soldiers sutioned behind it, where 
they were protected by en inclined shield from 
the aaeeulte of the enemy. The shield is per- 
foreted with openinp, to enable those wuhin 
and behind it to sue where to apply the Are; 
nnd it containi a place of shelter within, form- 
ing a receptacle which Would be useful in vari- 
ous ways — among others, fori he protection and 
succor of wounded men, and for taking them 
beck to a place of safety. 

Tty this arrangement the wood heaped op 
heforc the door of the fortre*>s might easily bo 
set on Are, end if the wind was in the right 
qnarter, and if the wood had been previonsly 
prepared by being covered with piuh, naphtha, 
and resins, the consequence would be an imme- 
diate bunting forth of rolumee of Aerce Aame 
and luAbceting smoke, which would drive over 
the wail, penelrate the works, and make it im- 
^elble for the men to draw near for the pur- 
pose of doing any thing to arrest the mischief. 

The ancient manuscripts referred to above 
contain illustrations of the use of the Greek 

Cont fnu^ei 3^ 



Ford, 1913}. 

Effects on Animate — The actions can be best studied on rabbits, by 
hypodermic or intravenous injections. Even with the latter, there is an in- 
cubation period of at least twelve to eighteen hours before symptoms ap- 
pear. These correspond to those described for man. They are partly local — 
gastroenteritis; and partly central — paralysis of the respiratory and 
vasomotor centers. The local inflammation also occurs on other mucous 
membranes to which the poison may be applied, especially the coniunettva. 

The autopsy findings are very characteristic. They consist in swelling and 
reddening of Payer's Patches and mesenteric lymph glands, internal hemor- 
rhages and diffuse nephritis. Cruz, Flaxnsr, Mueller and others have shown 
that these lesions are not due to thrombosis, but to direct action on the 
tissues. The site of the injection is boggy. 

Frogs have a much higher resistance then mammals. The phytotoxins 
have no direct effect on muscle or nerve. 

Action on Blood — in vitro, ricin hemolyzes and agglutinates the cor- 
puscles of nearly all warm-blooded animals (Stillmark, 1886). The ag- 
glutination does not seem to occur in the body, but is of great importance 
as an immunity phenomenon. Leucocytes, epithelial and other cells (except 
those with thick membranes, as yeesti are also agglutinated; as likewise 
the stroma of taked corpuscles (Elfstrand). The presence of serum hinders 
the effect. 

The agglutination has been referred to precipitation of the 
nucleoalbumins (Stassano) or other proteins, such as those of serum 
(Kraus, 19021. All kinds of colloid precipitates carry down ricin. and it is 
absorbed by solid proteins and lipoids. 

Nature of Ricin — This appears to be a true protein; for a preparation of 
ricin has been obtained, which is a typical albumin, and which is so active 
that 0.0005 mg. is fatal to a kilogram of rabbit; i.e., 1 part of the ricin is 
fatal to 2,000,000 parts of rabbit; the fetal dose for man would therefore 
be about 0.035 mg., or 1 72,000 grain (Osborne, Mendel and Harris, 1 905; 
Osborne, 1909}. The agglutinating action is also very powerful. 

The attempt has been made to separate the agglutinin (which is adsorbed 
by blood corpuscles) from the cytotoxin, which is destroyed by peptic 
digestion. Jacoby, 1902, believes that they have certain groups in com- 
mon. 

Andridn — injections of the phytotoxins produce typical antitoxins, so 
that an immunized animal can survive 5,000 ordinary fatal doses of ricin. 
Some of the basic work of Ehrlich was done with ricin and abrin. He show- 
ed (1891} that the immunity starts in five to six days, and lasts six or seven 
months. The resistance of the corpuscles is unchanged, the antiricin being 
contained in the psaudoglobulin fraction of the serum (Jacoby, 1902). It 
contains antitoxin, antiagglutinin (probably idanticall and precipitin. Mad- 
sac and Walbum found that this combination obeys the same laws as 
diphtheria antitoxin. The toxicity of ricin is modified rather complexly by 
lecithin (Lawrow, 1913). 

Here is the new process for highly potent castor bean 
powder. Since one wellKdtewed castor bean can be fatal, 
the same bean with the oil removed would take up only 
half the volume. 

Since it*s relatively tasteless, the powder can be 
sprinkled in a sandwidi, on a salad, in a bowl d soup , or 
whatever. For lower varmints, use the powder liberally 
<m baits. Ina few days you'll be shed of whatever vermin 
troubles you. 
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This doesn’t mean ridn bullets or darts should be dis* 
counted. Under the skin, the stuff is much more potent. 

A hoUow*point .22 bullet, spread out slightly and packed 
with finely powdered castor bean would surely be fatal. 

But use a drop of mucilage instead of water in the 
powder and let dry a few days and seal with Elmer’s 
Glue. 

With the darts, just mix half a bean’s volume of 
powder with enough mudlage to make a moldaUe mass 
and mold it an the dart just below the sharp p<^ and let 
it dry. If you've alrea^ made the original ridn darts, 

I'd go with them. 

Back to the new process for making csAor bean 
powder. ReaUy fine and fluffy powder can also be used 
in even a diatetic hypodermic needle. Mix the powder 
from one bean in one cc of water, suck it iq> and it's 
ready to go. lhat doesn't mean you process the beans in* 
dividually. Just measure the equivalent This is 
especially good for euthanasia, like in a IV tube or 
anywhere on a comatose body. 

To get the best powder you'll want to renMve the hulls. 

Put two ounces of water in a glass and pour in a teas* 
poonful of lye (sodium hydrc^de) from any grocery 
store. Walt until it cools and put in one or two ounces d 
beans. They Boat so put a weight on them to hold them 
under. Soak one hour. 

Ilien wash them thmughly and dry them in a towel. 

Hie hulls expand and can easily be cracked along the 
sides with a fingernail. A few minutea practice will have 
you ahucUng right along and It will give you something 
to do while watching TV and meditating on your sins. 

Put the hulled beans in a glass or metal Mender with 
four ounces of acetone to each ounce of beans. Blend 
them until they are the consistency of milk and put them 
in a glass jar with a lid for three days. 

Then swirl well and pour the brew into a coffee filter in 
a glasa, c^ue plastic or metal funnel. When the dripp* 
ing stops, take out the filter and gently sqwseze out the 
remainder of the acetone. Spr^ the fitter on a 
newspaper and let it dry. 

Although most of the oil is out of the pulverized beans, 
some of it may be picked up again as the acetone-oil mix- 
ture goes through the pulp while it's in the filter. If, after 
the acetone has evapmted from the powder, it still 
bolds together after being compressed, it stUl has too 
much oil in it. Put it badi in the jar and pour in four more 
ounces of acetone. Swirl well and let it set aoo^r day. 

Repeat the process and you should have pure, olUess 
powder. Don't let this get up your nose or the noses of 
anyone you don't want out of the way. 

Castor Bean Oil 
Press and Final 
Ricin Progress 

ByKURTSAXf^ 

If you reaUy like to in^mvise, just use a No. 15 can 
from your kitchen and maybe a half dozen lids from 
other No. 15 cans. The matei^ to be pressed is put In the 
bottom at the can, the extra lids are put in on t<^ and a 
bed leg is lifted and then lowered into the can, exerting 
60 or more pounds of pressure and more while the bed is 
being slept in. 
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Pressing Ml is sln^e. First you dissolve one teaspoon- 
ful of lye in a cup of water and put the seeds in. Put a 
weight on them to keep them submerged. Soak for one 
hour. Dry them and remove the hulls with your finger- 
nails. You might use a pUars to squeeze the seeds from 
opposite ends until they crack open. This makes it easier 
to pick off the hulls. 

When hulled, spread the seeds between sheets of paper 
and mash them all with a hammer. When they are 
thoroughly mashed, scrape them off the paper and 
spreai them thinly in an inch wide strip down one side of 
a abaeC of Bounty paper towel. 

Tbe palp «read sectiQQ is then folded over three times 

so there is two thickneases of towel on each side of the 
pulp. 

A paper towel is put in the bottom of the can. The four- 
fMded towel is put on the toweling at the bottom. Thai 
another section of towel is wadded or folded to fit the cen 
over the pulp enclosed towel. Next, six or more lids are 
forced in over the toweling and the bed leg is put in. tite 
number of lids keeps them rigid so the {wessure is 
uniform. 

This method doesn’t really take any time. Just go 
about your business while the pr e ssing is going on. 

When you feel most of the Ml has bm removed, 
pulverize the pulp and put It in a jar. Next, mix 3/4 of an 
ounce of table salt with seven ounces of water. Pour it in 
with the pulp, put on the lid and shake the jar vigorously. 
Shake it as oA^ as you like but leave it in the saline solu- 
tion for about 48 hcnirs to let the albumin dissolve. Then 
strain it through a coffee filter. 

When strained, youmight squeeze the filter full of pulp 
to remove some more of the Uquid. Then ^spose of the 
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pulp. 

Nexi. mix one teaspoosful of Epsom salts in three 
ounces of water. Pour this in the container holding the 
liquid left after straining the pulp. Stir and after a few 
minutes you'll see white flakes precipitating out of the 
liquid and falling to the bottom. These flakes are the ricin. 
After a half hour or so, pour the liquid into an other coffee 
filter. When the liquid has drained away, what youll have 
in the filter is some pretty pure ricin. 

Dry it in an unventillated cabinet and gently scrape 
the ricin trom the filter paper. Once it*8 during the 
scraping process and from then on, wear a dust filter 
mask (bought at any j^rmacy) as a fleck or two up 
your nose should be enough to kill you. 

Ricin 

Bullets 

A while back, NBC Magazine flowed the 3S7 Magnum 
Te&on coated buDets which would go through three folds 
of Kevlar body armor. Such bullets cost ab^tSS.OO per 
box of 90. 

Much was made of the idea that their only practical 
^jpUcation would be for assassination. I agree. Few 
criminals wear Kevlar vests. Some police and most 
pditicians wear them. 

Since most c<^ killings are close up and spur^fHbe- 
rooment, s»m± bullets would seldom be used. But they 
would be bought mainly by tenwists or criminals whose 
activities w(^d raise th^ risks of c^mfrontstioci. No 
professional assassin woM use a pistol anyway against 
atarget surrounded by bodyguards. He*d use arifle and 
go for a bead shot. And a deranged persm wouldn’t be so 
sdective in weapons, buying the cheapest gun or using 
irtiatever be already had, usually. 

Nor would such bullets be useful against foreign in* 
viders or local marauders. Kevlar body armor Is too ex- 
pensive to be si^jplied to communist regular infantry 
and if marauders had the foresight to buy sodi armor, 
why wouldn’t they stock on fo^ so they wouldn’t have 
to maraud in the first 



My main objection to reliance on such a bullet is that 
even though it win penetrate Kevlar and a 3S7 Magnum 
mmkmat « pret& wound, one can still survive If no 
vital spots are hit. If you know enough of anahxny and 
are a good ^lot, why not go for the hiadi 

No matter. My ridn bullets make debates on the 
TcAoo bullet academic. Whereas one can survive a hit 
from a 397 Magnum, even a minor fledi wound would be 
fatal if a rfdn bullet were used. 

Hie average cxmcealed weapon, especially among 
women, is the .22. The .22 Stinger is a fantastic little 
bullet which apUntm and really tears the flesh. 

I hate to hear peo(de put down such bullets over the 
general fantasy that ttie attadter might be a big, beefy, 
doped-up. enraged brute who can’t be stop^ with 
anything less than a .49. You must realize first d all that 
a criminal wants soowthing tor nothing. WMher be 
wants your wallet or wants to humiliate a woman by 
rape, the protit or ttolll Is gone if he’s hurt. So if he’s 
diot. his first consideration is to not get shot again, 
regardless of the caliber. 

And if he happens to be the psychotic fiend he might 
turn out to be, any resistance, or even lack of it, might 
get you kflled. If you mean to resist, resist with deadly 
force. It you’re going to die anyway, you’ll have the 
satisfactiao of knowing you’re tddng him with you. In 
the event ttiat he’s a ”noo-violcnt” mugger or rifM and 

flees after one shot, and a flesh wound at that, you still 
might as well rid the world of him. 

Incidentally, it’s a Federal offence to own or use 
pdsoned buU^. But who’s to know? Unl^ you t^ so* 
mtone, 1 can see no way anyone, much less the Feds, 
could find out. 

Say you’re attacked, for irtiatever reason, by a 
degenerated street punk. He knows his tenitory. He's 
not going to Jump you when there are or a signifi- 
cant number of witnesses around. He has no {K^ce pro* 
tecfion; no concerned witnesses on yours or his behalf. 
He belongs to you! 

One .22 Stinger, or any make, In the kneecap (easy 
even for the untrained) or the hip or uppor leg will let 
him know he's hurt and will usually down Um. If he’s 
Just a mugger or rapist he'll know his cause is lost and 
he'll Just want to get away. In the meantime, you Just 
walk away and never even consider reporting your ac- 
tion. 

Regardless of what you do to him, be still doesn’t want 
to be jailed for what he tried to do to you. If wounded, he 
doesn’t want to go to a hospital vrtiere he would be ques- 
tioned. Even so, he’d probably say another punk shot 
him, rather than any victim of his. 

Such persons often know a back-alley, unlicensed doc- 
U)t to crawl to when hurt while in the commission of a 
Mmy. So he dies a few days later of ridn poison- 
ing, he’ll just be anottier derelict found dead in a dirty 
tenement sleqiing room. 

Even if he did die in a hospital days later oi 
''pneumonia”, it wouldn't be likdy that th^’d suspect 
ridn. His illm^ would {Hxibably be listed as a cunplica- 
tion caused by his lowmd resistance to disease. If he 
died in the h^ital, even after idaitifying you, you’d 
have a much better chance of the thing Uowing over 
than if be lived to sue you for defending yourself. 

Your basic consideration in carrying a concealed 
weapon, ridn bullets or no, is that there is virtually no 




POOR MAN’S JAMES BOND Vol. 3 



28 



THE WEAPONEER 



way of being detected as long as yoa are mifiding your 
own business and don’t tell anyone. If yon are threaten- 
ed, don’t let fear of reprisals society outweigh any 
present danger. It’s always best to be judged by twelve 
than carried by six. 

To arm your hoUow*p(^ bullets with ridn. Just put a 
drop of water on a small pile of ridn and make it into a 
pa^. Then smear it into the hoUows until they are full 
and set tbdn aside for a few days to dry. Then put a drop 
of Elmer's glue over the hollow to seal it. 

The (^lening in Stingers and other hoUowfoints can be 
enlarged by using a ball point pen. Before putting on the 
^ue take a pair of small pliars and, using a bit of rubber 
<r leather to avoid damage, crimp the hollow back to its 
original slsed opening. 

Ricin 

Update 

By KURT SAXON 

My original Hein was quite effective, 
being extremely potent even in the form 
of huUess, <lei>lled castm* bean powder. 

However, it wasn't really professional, 
since it couldn't be called pure. 

Several readers sent in methods to get 
a purer (Hoduct. But John 

Minnery'a contribution of the govern- 
ment formula, which is for manufactur- 
ing ricin as a military weapon, is the 
ut^ate. 

It calls for castor beans to be ground, 
heated and pressed. 

United States Patent Office 



I 3,080,165 

rKEPARATrON UF TOXIC RJCIN 
JfarT> L Cn{K. CmcJanall, attd 0ti9 it AMgfitt, 
mins. Ohio, ind Alboph H, Cdmta mi SBttr H. DMw. 

Dhltiiiiorr. ofHl ChorioMe L. lUr«l, SS««r Sprti ^ Mi^ 

Bntunury (o Ihc linitH of .AoMfko m tfwvwwiri 
^ Ibv Sts'rvfot’)' of IN A»4ttf 

I'lkH Joly X IHI. Atf. Ho. S»9.I41 
1 Clahm <a. 24#— 1»3J| 



This iovCfUioo rcUfn lo (he moihod of freporiro :oik 
rkin. 

gfior tht dumction of cosiei oil (htmrMii. It ,i 
mo« gffocuvt >s B poison whoi^ iairayrrg^ or 

imalf p«r:iclc %ige to be oKoctivf. II U Miev^d that ih« 
loiu; aciion is catilyy^ foUior Into floidiionicinc v.lMeb 
pnbMbiy oecoums tor tttc 

Bfcouso of iu reUlivc ifwanljcy^Sci^R^nFnSMblod 
with gxirgme c«rc. In Devtnl oqiMOus aohRion H is ctobk 
only up to 60*^75* C. ond in wtid fora up lo IOO*-1IO* 
C.. aUhoush for short exposum. icmpcrvwrcs up to lyp* 
may be tolerated. It b sensitive lo o6di. alkalis and 
halogen and may also be inaclivaiod by neebdf eal work* 
ifi( such as chndini or pulveriainp. These faetors are Of 
great imponanee in develcping a Mlhfactory oielbod for 



,’^rrpar.ng tbe maicriaJ. 

Alihougb nsin has been prepared in crystalline condi< 
lioa in the laboratory in small quautitiea, H bteonses oeceS' 
sary, for pur|>o?«s of loxicolotka! warfare, to preparo 
relatively large quanlllics ir. a high Hate of purity. Tuts 
nccessitiiei that as much as possible of the noo*toak ma- 
terial present be removed in the process. 

la preparing ih; protein maten.sl, tbe cartor bcana are 
hfsi ground and pressed to removu most of the od. TXe 
pressed caU stiU rrttins abcut |>% oil and this may be 
removed by mean*, of sotvantr which wilt cxiraet an addi* 
(tonal 1 50 pounds of oil per ion of beans and reduce the 
oil retained in the cake to a IHtk over I %. In tbe avenf 
that ihe expressing step is supplcmeatad by advent extrac- 
tion. ii li imporiant to prevent dctoxiAcation ot the pro- 
tein d;irinf the lolveni removal step. If residual soiveni 
4 femot*ed from the ground beans by blowing wiih steam. 
eoRside'abk detoiiftcelion results. Blowing with nitrogen 
effertivel) prevenii deloxifkaiioa but is expensive wbsa 
carried out on a large scale. 

After the oil has been removed. Ihc pressed rake or 
pomace is sxiracied by agitating with water at a pH of 
5.1 Z 0.1 nt 25* C. v.’hirb removes Mbetsaiially all of Ihe 
t^»xie protein. T>ie esrracliun process Is operative within 
a pH range of about 5 to 4.5 although the preferred 
range is about 5.5 to 4. Tbe optimum operating point 
is a pH of I.Iz.t. as ir,diaatcd above. A careful pH 
control is esiemial in ordei that as much non-tetic protein 
as possiNe may be cllminaicd and also lhat the ftiitstien 
rale may r< held at a salisfaciory value. Either HCI or 
H|SO, may be used to gel the desired pH for the extraeiion 
wvier, but is pieferrrd <lue lo its lower corrosl’^n 

late a.N J ease of handlin; in con .cm rated form The acid 
should be use 1 in reasonably dilulu term lo prevent undue 
local conceiH.aitUBS during its nddiMon. A 5^ concea* 
iraiton is aatrsfacioey. 

Following the eviraciion, Ihe sJurry is Altered using 
either a conventional recessed plaie lUier or a continuous 
urirg di'.;hur|e v'A.-uum Alter. W,ih the latter ahoui 7% 
of filler aid ba^ed on meal weighl, was found necessary 
for tat.sfeciofy fii nation. 

tXe (ihreic f«ooi ibe water esiraetHm step, wh<h coo* 
ie*ns tie rkm. war treated with a 16 7ft solution of 
Na,$0« to precipitate the protein. This solution ts com* 

2 

posed of 20 pounds of salt in 100 pounds of water and the 
amount used w«s such that the salt content equalled SO'c 
of the fthrate veighi. This amount and concentration of 
salt solution was about optimum coasidermg the faelo.'s 
g of coil and toxin recovery. Somewhat higher concenira- 
tionsand larpet amount of solution can be used, however. 

The pfeetpiiaiioo process is rtOl limiied to the use of 
Na:SO«. since n sarurated soJuiion of NaCi can be used 
successfully, but Ni:SC, soluiion gives better nirogeo 
SO liactionacion. more rapid preeipiiaiinn, and can be eper* 
Bled under wider pK limiu. Ji it desirable lo raise ihe 
pH to abuui ?•! before precipitation as this gtsc« bvticr 
ecovery and greater non > toxic nitfoycn remove} The pH 
was iaised lo ihii v.iiue by unrig NaOH or Na-C'O*, the 
14 kiter being preferred. The base used was quite dilute 
m order to prevent dctoviAcaiion due to high Mcrl cr*n* 
eeoiraliont in the solution. A solution of NaOH was 
used, whereas with HsiCO) a I2'!> soiulicn was pKi'erred. 
in g(nera^ thk higher pit dm^rg precipitation gave a 
to prater r.on*toxie nitrogen fracliona'ion and at the seme 
lime msiniaineJ the team fots at Irti than 2^. 

After pii’Cipilalion. uie sJorry was Altered using frjm 
I to 4^ hl^cr 4>d. based on alvrry weight, for letitfactorx 
Aliraii.sn; Ihc amount of filter aid neciled being dependen: 
24 on Ihe ivre of press used. Washing the hltct etke wiih 
Ni;SO, solution removed icdduional non*tcxic nitrogen 
Which is desirable. In this wubing step a 16.7^ auvi- 
t'OQ of NtfSO, was rgain used, this washing step re- 
moved an additional 15?6 of non* toxic nitrogen from the 
W cake. 

After Allratfon the Alter cake, which coniainx ihe rieii 
in combination wrth the Na|SO,. may be dried and slurrit’d 
with CC1« to separate the ricin by Aoiatioa. Separation 
of the ricio after a smgt^ pre^i,~.r*lion and wasliing step 
22 It possible, but it ts preferred to carry the process tHrouit.i 
ao additional cxtraciion and precipitation step, 'nils is 
accomplished by slurrying the fillet cake in three times ua 
weight of water and the pH of the aluiry h egain broujhi 
to 3Js.c by meant of S% Hs$0«. The slurry iafiltereJ 
42 and a second precipitation is brought about by adding 
Na^SO, solulioo.. Ahhough pH co ntrol here is no wholly 
ceaefK«aI it is advantageous to bring Ihe pH lo apprasimato 
neuiraltiy by adding 12% NasCO^. A preciprtetion tiose 
of 45 minutes was necessary to obuin compktc removal 
^ of the toxin In AHerisg out ihe precipitate, ao Alter afi 
was used ai^ the filter cake was washed with Hi'ijSO, sotu- 
tion on (he Slier whereby an addhiOAal amount of non- 
icvo oirrogen wjs removed from the cake. This washing 
_ was effrci«ve ooly the first lima and repealed washings **td 
^ little effrri io I'jmcxing further iwn-ioxic nitrogen. 

The ncin'Ha,!43i precipriaie was dried at about 50* 

IQ’ C. on a hoi air tray dryer. Tlw dried product wea 
ground :u pass a 40 mesh KrecA and agitated with 5 limes 
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i'.i ^ CCU> served Uw tcperwie the r»(»r 

from ih< by flotation. Afier settling iSe rk*s 

toll fiiniined the lop. This feJuced the Ke»SO«eoA> 
Mflt of the nuaiurt from a frcv>ous 40 lo S0'« dowft 
15 10 it%. About I to of niirosen remained in ihs 
Ni}SO« iih vhicA could then be used for iuibs<qi>cA: 
jucckp;ution». 

T>4 fnal preeipitatuvi produced a panic‘s sue of l~Z 
mv On drymi* the v el etke. however, ihc ricin ecine^ ed 
tciether foiTnini; laiger panicles. These eobid mc bu 
hrrken down tc their orifinal sis* by ordinary tnMinf 
methods and stn^e a very iln? nanigi* 



e$ 



IB order ihaLthe_pyodiictjRiaht be used as a toaie weapon . 
II was to seek soSPSeSoT7^5?e^cT : 

ihe ayslomeration or cemenunf proiess rh.«i um* 

OB dryini 

To attempt to affect this rtiuU. physical condilio4i< pre* 
vaillnp 'iftder the presiptiaiioa process were changed 
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T>.!i included ehiniiirs the lempcriiuie of prtsipritiion 
ar.d the rate of st'taiion. Other cbAnpes ineludad preeipi- 
nr.h nny par:ia1 iaturation of NifSO* and the vse 
tf Mitin; and serdinj apenit. None of thm eapediCBU 
produced any sipniAcam improscmeni in panicle lUe. 

Ordinary dry hall and hammer milhni of the dried ridn 
predveed considerable delox;{iiatiOA perhaps due to ihc 
ffperatk04 of exeesa heat. The use of CO« slurry plus 
Ihe use oblow temperature and low moiaiure ceaiMt of the 
nein reduced deioubcaiion durini hall mllUnp. 

Spray dryini proved to be ao eves beucr mthod of 
tecMfini I rtaeonably siBill penkla sice. Beet riaula 
aere aehiewed 1^ usini a sHution bavini about 2<KS iMidi. 
aa inlet lemperaiure of ISO* C iftd an atocnUiai air 
prawvre of 1 50 lo 1 10 p.s.i. The panick kae e ec oftd eras 
1 10 t nru. 

Tl« best means of aecuriei a small panick aiat vai by 
air fnadjfip. TlUs waa earned out In en epperaius baviai 
a chamber %lih eotucal top and botiom. T>< moienal 
M he prouftd has been fad Into this chamber and k with* 
dram from the bouom and forced back inio ibe eemcr 
of the chamber laaitntlaMy tbroupb a veatwrt. Com* 
pfctaod air of about 100 p.ai. was fed lo the veiRurl to 
provide the |rindin| forea. The fines arc dram off (ho 
top and ibe Urpe particles settle to the botiocn lo be re* 
ciTcuiaied and rtfround. This process produced panklea 
baviap a maw median diameter of 1.5 to 5.5 miL 

4 

Numerous vinaiiuns are possible in the sC^crai steps of 
the process commenoni with the water earraciion a^d pra* 
eipiUtio>i which may be a sJnik or mulirpk step. Al* 
ihoufih a sin|le eairaciion step can be used, as ind4«tad 

I Nforu. some process mndificatione arc neecssan for 
rts successful operation on a plant icak. Oouhk tstrac* 
t*on proved to bt euite elficieni but »«<0it>on«l si«p« bryund 
the second eiiracuon step were not found ncvesury . 

The drawmi is seff<dcscrrptive and shua s rne sa.oous 
aiep* of the process deaeribed 

We claim 

I. la a method of prtparini toak rkin from castor 
beans cpmrrtnni slurryini an eipresaed castor be^a cske 
With water to remove the valor ^cMe riein and prerlpi* 

II tatinf the rkln from the filtrate, the ftinher ateps «hich 
include sijrryinp the preeiptuia with CO4 and sepamuns 
the riciB by Aotaiion. 

1. A process in accordance with claim I ib wbkb the 
prccipiiaie is dried prior to alurryinf 
kO 

Referaoces Ched io the file of this pateai 

lUbat cl al.; J. Biol Cbem.. vol. lU. IH7, paces «2B- 
59. 

Kunilt ft al.; f. Ccn. Physiol, vol. 52 (1941). papn 
M 25-51. 



POTASSIUM PERMANOANATE— GLYCERIN lONITCR 

Detenption: This igniter consists of a small pile of potassium permanga* 
nate crystals that are ignited by the chemical action of glycerin on the 
crystals. It is used to ignite incendiaries and readily flammable mate- 
rial such as rags, dry paper, dry hay, or the combustible vapor area 
above liquid fuels. Ignition is accomplished by causing a few drops of 
glycerin to contact the potassium permanganate crystals. 

Commtntt: This material was tested. It is effective but is not reliable 
below 50® F. 
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Help! 

Tve gotten several letters telling me the potassium 
chlorate process doesn’t work for some. I don’t 
know if it’s because they can’t follow my instruc- 
tions or if I wrote it wrong. 

1 updated 4184 — of GRANDDAD’S 

WONDERFUL BOOK OF CHEMISTRY and pul 
what I thought was an easily understandable 
diagram on page 6 of THE POOR MAN’S JAMES 
BOND. It’s one of the few I didn't actually test. 
Rather than do it myself I’ll let you figure it out. 

If you can’t tell me how to do it right, I’ll get 
around to the foolproof process before THE 
WEAPONEER is completed. 

In the meantime, here is the 1872 version and 
mine. See if you can find any error in my process. 

POTASSIUM CHLORATE MAKER (MINE) 

When the pan of lye is set up, put two inches of 
bleach in the bottle and a teaspoon of Sani-Flush 
and put in the stopper quickly. You won’t be harm- 
ed by the little gas that will escape during the pro- 
cess but it is unpleasant to smell. 

When the bottle stops generating gas, test the lye 
solution with a piece of red litmus paper. If the 
paper turns blue it means the stuff is not done yet. 

Pour the bleach out and give the bottle another 
dose. When the red litmus paper stays red, that 
means the lye has been neutralized and the process 
is finished. 

Red and blue litmus paper, for testing acids and 
alkalies, can be bought at the drug store. If you 
want the best you should ask for pHydrion paper. 

This is superior to litmus paper. 

When Che lye has been neutralized the pan is put 
on the stove and brought to a slow boil. Then turn 
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down the fire until there is no turbulence on the sur- 
face. Let it evaporate this way until a thin layer of 
crystal forms on the surface. Then turn off the fire 
and let it cool. 

As it cools, four and six-sided, pearly scales will 
form. After several hours, when ail crystallization 
has stopped, collect the crystals and dissolve them 
in their own volume of cold water. Put the solution 
in a smaller pan and repeat the crystalizing process. 

This time you will have purepotassium chlorate and 
any impurities will remain in solution. 

Granddad’s Wonderful 
Book of Qiemistry 
1872 Process 

Chlorate of Potassa. Transmit chlorine gas 
through a moderately strong and warm solution of 
pure caustic potassa, or its carbonate, until the 
alkali be completely neutralized, then boil for a few 
minutes, gently evaporate until a pellicle forms on 
the surface, and set it aside, where it will cool very 
slowly. Crysuls of the chlorate will form as the li- 
quor cools, and must be collected, carefully washed 
with a little ice<old water, and purified by re- 
solution and crystallization; the product is pure 
chlorate of potassa. The mother liquor, which con- 
tains much chloride potassium, by evaporation will 
yield more crystals, less pure than the former, or it 
may be saved for a future operation. This salt 
crystallizes in four and six-sided pearly scales; 
dissolves in 16 parts of water at 60^, and in VA 
parts at 212^. At about 450^ it undergoes the ig- 
neous fusion, and on increasing the heat almost to 
redness, effervescence ensues, and fully 39 percent 
of pure oxygen gas is given off and the residue 
becomes changed into chloride of potassium. When 
mixed with inflammable substances, and triturated, 
heated, or subjected to a smart blow, it explodes 
with great violence. It also fulminates when thrown 
into strong acids. 
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Potasium Chlorate 



Dear Mr. Saxon: 

I checked the potassium chlorate process and it is cot'- 



pie way to make it witiiout using chlorine directly. Take 



rect. The only thing wrong with it is that youVe shown 
the aerator u^ch conducts chlorine gas into the solution 
near the bottom of the pan. This is unwise b^use of the 
increased hydrostatic pressure vMch could prevent the 
chlorine frcm bubbling through the soluticm. To remedy 
this» put the chlorine delivery tube just be^th the sur- 
face of the solution. I have chedced out the chlorine 
generating system with bleach and sodium Msulfate. It 
does woric, but the pressure is rather weak so for some 
people it may not bubble through the solution woperiy. 
A more int^e pressure can be obtained by using 
hydrochloric acid and bleach. 1 have used this system 
successfully in the past when I was doing a synthesis of 
dilorobenzene. (There have been some cwnplaints 
about the Chloral Hydrate Process in the PMJB. Ed.) 

As for your problem with the sysnthesis of chloi^ 
hydrate, I don't know what's wrong with that, if 
anything. As far as I can tell the synthesis should weak 
as long as you can get the chlorine to bubble through the 
alcohol (see my comments above about hydrostatic 
pressure and the remedy). 

One more word about potassium chlorate: If for some 
reason you can’t get the chlorine to ^bble through and 
can't afford a compressor to do the trick, there is a aim- 



5 lbs. of calcium hypochlorite (bought at a swimming 
pool supplies con^>any under the name HTH), add 
enou^ water to dis^lve it completely and then teO the 
resulting solution for about half an hour. Then add 6.1 
lbs. of potassium sulfate (bought at a nursery or garden 
stqjply store) to the sdution. Calcium sulfate wiU im- 
me^tely precipitate and after filtering the hot solution 
to remove it, the scriution can then be boUed until 
potassium dih>rate begins to crystalize out. Ibe beaker 
is then set aside to cool and after the precipitation stops 
the potassium chlorate is collected by f iltraticxi. 

One final note. If you use gum rubber tubing, it wiU be 
eaten away by the chlorine gas and you will also risk 
cfxitaminatiiig the sc^utkm with dUorinated hydrrocar* 
boos. Use neoprene or other resistant tubing to correct 
this miner problem. 

JS. 



THE BLOWGUN 



Last week I was at the Tulsa gun show and 
bought a 4'/i foot camouflaged blowgun. It came 
with several yards of steel wire and 100 plastic 
beads. I found it amazingly easy to aim and use. 

It is indeed a deadly weapon. It has an effective 
range of 60 feet and will still stick at 200 feet once 
you learn to give it your best blast of air. It is also 
light and silent. I want you to order one as I’ll 
discuss it further in the next issue. I guarantee you’ll 
consider it one of the best weapons in your arsenal. 



A blowgun can be used for hunting any small 
game — birds, rabbits, squirrels, even fishing. It 
has been used effectively on 35-lb. raccoons, in 
Texas on armadillo, and in Kansas on a 10-lb. fish. 
A head shot or vital organ shot will bring down 
your game. 

The shooting range depends on the length of the 
gun and the amount of air you put behind the dart. 
Just a qukk puff of air sends the dart on it’s way — 
WARNING, DO NOT INHALE THE DART . The 
4!A’ gun has a range up to 200’. As the length of the 
gun increases, so does it’s effective range. With 
practice you can develop velocity of 300’ per se- 
cond. 
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A FINISHED DART WILL LOOK LIKE THIS 






e 



It costs only $16.50 for the camouflaged {$2.00 
less for the plain) and comes with enough darts 
to keep you fascinated for hours. At the end of 
a few hours you’ll be able to hit a six inch circle 
at 60 feet every time. An enemy across the street 
would be a dead piegon in a few minutes or a few 
days, depending on whether you used the 
potassium cyanide-mucilage coating or the 
detachable ricin coated barb described on page 
38. 



At 20' to 25* a 3*inch dart can penetrate two 
pieces of quarter-inch plywood. At the same 
distance a frinch dart can penetrate three pieces 
of quarter-inch plywood. 

Darts are made of wire, cut to the length you 
desire, and a hard plastic bead on one end. Recom- 
mended lengths — small game — 3 to 7 inches, 
fishing — 7 to 10 inches. 

The price of each gun includes the gun, sturdy 
carrying case, enough material to make 100 three- 
inch darts, and an instruction sheet. 

**NOTE: Check local fish eind game laws before 
taking game animals. 
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Killer Darts 



By Kurt Saxon 



The ainvtot, cheapeat, quieteat and moat afBdant 
mtaaile ia a poiaonad dwt propelled frwn a Uowgitn. It la 
alao safeat to the bloi^unner, aa the cnony coild not be 
sure where the miaatle came from or even what it waa, in 
time to react. 

Wth a little practice, the average person with good 
lungs can put darts in a target the size of an orange from 
30 to SO feM every time. This »mii will enaUe yon to pick 
off a prowler outside or down an intniter in your t Hu nf, 
For fun practice you can sit in the passenger’s seat of a 
parked car downtown and zap 
politicians and other social dtfdicta. Just be sure to aim 
at exposed ffesh; face, neck, legs. The darts will 
penetrate skintight clothing but not Jackets or loose 
pants. 

The regular wire-plastic bead dart from ffiree to seven 

Inches are beat for practice but can be pulled out of to 
flesh easily. This makes them Inadequate as lethal 
missiles. 

By bending the wire back on itself about a quarter of 
an inch and sharpening it on a grtnto, you will malt* tt 
difficult to remove. If you want it impossible to remove 
with the fingers, cut to bead off an inch from to tip and 
roll a half-inch of Scotd) tape around both pieces. It to 
victim pulls the dart, the bead will disengage and stay in 
the flesh. Even if some is projecting, it would take a pair 
of pllars to remove it. 

Pish hook barbs are best but the bronze colMod ones 
break. TVy to ^t No 2/0 silvery hooks. Bend straight 
and cut to suit. 

The basic wire dart Is best for ridn. To coat its bead 
with licln, mix Just a drop of water with a little pile of 
rldn powder and roll to dart bead in it. inpe off any 
from the sharpmed t4> and let it dry. 

Rldn tlpe ve to an enemy you want to Irnock off 
without a stir. He’ll probably think he’a Just to butt of a 
nasty practical joke. Unless he called attcotion to his 
plight, bystanders wouldn’t react. 



idaatic beads In to same way you put them on the wire 
darts. 

Then use an anvil or some other block of steel and 

bamm er to tip Oat about three quarters of an inch back 
from to Next, using a grinder or a file, notch the Up 

on botti ddea and make a point. The notches will 
to tip hdd firmly in to Qesh. 

Qit to bead off just a little over an inch frmn to 

point. Grind ot file nnooth both ends of the dart where it 

wu cut so to ends will fit flush with each other when 
you roll to Scotch tape around tie t4> and to shaft. 

Coating to point with potassium cyanide is to trl(^ 
pad. Cyanide has to be bound with a substance which 
will keep It hard and make it penetrate the Qesh. I find 
to best sitotance to be lePages or Ross mucil^e 
bought at any store in to school suK>lie8 section. The 
rubber applicator should have its slit cut wider so to 
mudlage can be squeezed out a dn^ at a time. 

Tto b^ say a lethal dose is from three to five 
grains. Get five grains ot rice to compare your mail 
pito oi cyanide with. To make to cyanide easier to 
work with, mash it to a fine powder with the bottom of a 
spoon. It’s best to dry <ff a section by the bathmm or 
kitchen sink to work with the cyanide. This will give you 
a hard surface to mash to cyanide and washing up Is 
easy. 

After powdering, sci^ie into piles and put one drop of 
mucilage on each pile. Take a dart tip and mash to glue 
thoroughly into the cyanide piles. T^ pick up to mix- 
twe on to dart bead and with to thumb and finger, 
mold to mass around to flat surfaces. Be sure to wash 
your hands when you’ve finished. If you’re going to 
make more than thrae or four you ought to wear rubber 
gloves. 

Ibe mass tends to sag so It must be laid flat to keep its 
tope. Also, since cyanide attracts moisture, It will 




Bent & 
Sharpened 




Silvery Flattened 
Fish Hook Then Ground 




Ready To Roll 



The quick-killing dart la made from coathanger wire 
9/fiich is heavier and provides the greater surface area 
to hold the cyanide. 

To make darts from coathangers, snip six and a half 
inch lengths from the straight areas. You will get four 
darts from each hanger. Heat the ends and put on the 



never dry by itself. It must be baked in an ovoi at bet- 
ween SOO and 250 degrees P. for about 15 minutes. 



However^ baking it creates a gas, so unless ccmfined, it 
wlD bubble and spread into a shapeless, hard, mess. To 
properl)' cwifine it during baking, cut strips of 
aluminum foil one inch by three. Spray one side with 
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Cook Ease or any other ncm-atick spray and let it dry. 

Roll the aluminum foU around a pencil with the Cook 
Ease inside. Then stidc the dart in and carefully 

press the aluminum tube around the shaped the dart tip 
and the cyanide. As it bakes, the gas will esc^ throu^ 
the ends and the cyanide will stay confined and form into 
a rock<4tardmass. A little practice will give you unifonn* 
ly coated dart heads. Be sure to file any cyanide off the 
sharpened point of the dart. 

Since the cyanide attracts moisture, the finished dart 
heads, Scotch taped to the shafts, should be stored in 
plastic haggles with all the air pressed out befm seal* 
ing. lUs will keep them dry. 

When ready to use, they should be carried in the shift 
pocket with their tips reding in a plastic bottle with the 
top cut off and used as a quiver. This way, the tips wont 
rub agaizist one another, leaking the cyanide or loosen* 
ing the Scotch tape connections. Out of their plastic 
coverings, they will last several hours before attracting 
enough moisture to soften them. 



To test how long it would take to dissolve the cyanide, I 
held it under blo^ warm water from the faucet. In IS 
seconds it was gone. When a missile penetrates the flesh 
the flesh titfitens on it as Nature’s way of decreasing 
loss of blood. Also, great amounts of blood flows to the 
wound area to carry away any fmign matter. So the 
dart head in the fl^ should be free of cyanide in IS 
seconds and in 30 to 60 seconds the enemy should be as 
dead as a door nail. 

If the urban guerillas in Afganistan should use cyanide 
darts from blowguM, no Russian would be safe. The 
quickness of reloading could get any two or three dead 
before they could locate the source. This silent weapon 
of the night could rid Kabul of Ruasian veimin. 

After some practice, you should be able to load, aim 
and hit your target with up to 20 darts per minute. lUs 
p^ect night weapon is an ezceOent defense against 
marauders and would make foreign occupatton of yottr 
territory Impossible. 



Potassium Chlorate 
Grenades and 
Bombs 

There’s nothing like a case of reliable, 
devastating grenades to throw at marauders. 1 favor 
the potato masher type over the pineapple model. 
They throw farther, at least for me. 

Black powder as a filler is pretty good and pistol 
powder is great but expensive. Potassium chlorate is 
fantastic and has great shattering power. It really 
sends the shrapnel out at an awful speed. It is also 
relatively easy to get. 



To set off the bullet you’ll need some highway 
flare igniter. (See IGNITERS, page 7 and 8 for 
fuses and the flare igniter). Since carbon 
tetrachloride is now almost universally banned, 
you’ll probably have to break up the flare igniter 
and soak it in its own volume of water overnight. 

All you do is put a dollop of flare igniter mush on 
the end of a 22 LR Stinger cartridge, stick a fuse to 
it and let it dry. (I suppose a regular 22 LR would 
do but why not go all the way? I’d use a 44 Magnum 
round because I believe in overkill). 



Potassium chlorate is unpredictable with fuses. It 
will go off spontaneously when mixed dry with cer* 
tain chemicals such as red phosphorous, sulphur, 
black antimony sulphide, etc. But for controlled 
situations, most prefer to set it off with blasting 
caps, since it also detonates by concussion. 

It you have access to blasting caps, you can also 
get dynamite. Dynamite lends itself well to potato 
masher grenades. So if you can get dynamite, 
you’re all set. Just put a stick of dynamite in a pipe, 
push in a blasting cap with a length of safety fuse 
and you’re all set. 



To keep the bullet from breaking loose from (he 
fuse, roll the assembly in a couple of inches of duck 
tape. Then put the bullet and fuse in the pipe nearly 
filled with potassium chlorate and complete the fill- 
ing. Then put the cap over the fuse, or put auto 
body filler in around it. Then put another dollop of 
flare igniter on the end of the fuse so it can be lit by 
scratching it with the red phosphorous coated end 
of the flare cap. 

When making any fuse ignited device, always test 
various lengths of fuse so you’ll know how long you 
have before the thing explodes. 



But if you don’t have blasting caps or dynamite 
you can make do quite well with potassium 
chlorate. You just need something guaranteed to set 
it off. ' 






Aside from grenades, you might consider hand 
launched rockets. Using a Pocket Rocket slingshot 
bought at any sporting or gun store, you can send a 
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rocket on the order of the incendiary on page 3 1 of 
the PMJElti couple of hundred feel with deadly ac- 
curacy. 

(Although the Pocket Rocket is far more power- 
ful than a regular slingshot, it has one drawback. 
The nibs which connect the leather strap which 
holds the PR to the wrist are not fixed. In use, the 
nibs tend to work off and the PR can fly back and 
clobber you in the mouth. Work the nibs off, fill 
them with epoxy and put them back. That way the 
PR will never come apart). 

The pipe of the explosive rocket would be iron 



plumbing pipe rather than aluminum. Instead of 
lighting the fuse, you’d want it to go off on impact. 
For this, turn to page 15 of the PMJB. Use a bullet, 
but one with a primer instead of a rim fire 22. When 
you have all the potassium chlorate in, pul in the 
bullet and surround it with auto body Hller 
HAND LAUNCHED ROCKET 

If you’d like to )azz up your rockets with fins, 
you can shoot them up and rain rockets amidst 
groups of marauders. With a few of these, after 
some practice with dummy rockets of the same 
weight, you can eliminate any number of marauders 
loo far away to throw at. 



fire by foot-?oldier* in nrmor, or hy men on 
horseback or in cUaiiou of war, The torch 
borne by the foot -sol (Her. or by the horseman, 
was used often for the purpose of setting tire lo 
the wooden works of the enemy, or to heaps of 
combustibles pre%ioMsly piled up before a gate 
or other point aMuiled, There are accounts, 
also, of large bodies nf men being thus armed 
to operate again^^t a hostile force in anay upon 
the open held. Hut this tnethod of warfare 



Big Brother is 
Watching Lawrence 



By Kurt Saxon 



could not he employed with advantage ex- 
cept when there was a strong wind blowing 
from the position of the asj^ailanU toward that 
of the Hsaailed, In this case the advancing 
line would be preceded by a cloud of smoke, 
con.sisting of the most poi»onoiis and suftoea 
ting vapors, before which no human being could 
stand. 

The iances naed in these cases were formed 
with an iron receptacle for the fire at the end- 
Tlus receptacle terminated in points at the ex- 
tremity, which formed a very efficient weo|K>n 
after the tire was exhausted, or even perhaps 
while it continued to burn. In (he case of the 
horseman the shank of the lance was supported 
by a ring open at (be cop. 6xed upon the horse’s 
head, and the horse m well as the man was 
covered with an iron armor, in order to protect 
them from any sparks or flecks of flame which 
might be driven against them by the rapidity 
of the onward motion, notwithstanding the pre- 
cautions taken in respect to the direction of the 
wind." 

or course combustibles carried in (his wav 



For years fve been accused by the news media of corrupting people, especially the 
young, by giving them the knowledge to destroy their srmnies. Of course, I don't direct 
such knowledge toward youngsters but they are attracted to the macho publications 
my ads are in. Luckily, most of those youngsters have the Intelligence to realize that 
deadly force, except in actual self-defense, must be backed up with the wisdom of 
maturity. 

After selling over 50,000 copies of THE POOR MAN’S JAMES BONO, there has not 
been one r^x>it of any youngster hurting himself or anyone else. You can be sure 
the media would love to smear me with a story of one of my young readers destroying 
all life forms in his neighborhood. (See Tytenol Interview*, page 65). Even so. It wouldnl 
bother me unless I lived in that unfortunate community. 

Actually. THE POOR MAN'S JAMES BOND is a real deterrertt to crime. It forces 
the reader to accept responsibility for his actions toward others.lf he uses it 
unwisely and is so stupid as to be caught, he can't plead crime of passion, insanity, 
or any other cop-out. The judge would say, “You ordered it. you used it, therefore it 
was premeditated, so I'm going to have them lead you off". 

I he letter I've reproduced below is from one who fears responsibility. Mis fear of 
freedom is obvious. He is a tribalist. as described In my editorial. The Citizen Menace". 
And rather than turn him loose on society. I've made him tractable and docile, as all 
tribafists should be. 



could not b« infficietii in (piarHity to bunr for a 
long time. It waa necessary to calculate the 
[lossible duration of (lie fire very accurately, and 
to act, after the fires wore once lighted, with 
great pronjptne.'«s and decision. The object of 
ihe enemy, it is plain, in case of such an attack, 
would be to gain time by fulling back, or by 
deceiving the assAilaiita as to the distance, so as 
to allow the fires time to burn out. One con- 
spicuous example is given in a combat between 
I he forces of the Sultan of Kgypt and those of 
A Mongolian Khan, which took pluce in Syria, 
when a body of Egyptiana, armed with lances 
carrying Greek fire, suddenly appeared issuing 
from the ranks, and advanced across the inter- 
vening plain toward the enemy. But they had 
in some way or other so miscalculated the dis- 
tance — or the duration of their fires — that the 
combustion exhausted Itself before they reached 
the Persian lines. The Persian commander 
then ordered a countercharge upon them. 
They were thrown into confusion, and in fall- 
ing back to their own lines carried confusion 
with them, and their whole army put to 
(light. 

The man clous tales which have been told in 



As In George Orwell's "ISSA*. which I think he’s read, I'm his O’Brien, giving him 
The Book* which will stimulate his latent urges for freedom. In his mind, the purpose 
is to seduce him into thoughtcrime. Big Brother Is now aware of his unorthodoxy. The 
Thought Police will eventually pick him up, and in Room 101 of the Ministry of Love, 
all unorlhodoxy will be tortured out of him and he will finally know that, for inferiors. 
Freedom is truly Slavery and Ignorance is truly Strength. 

An obvious teenager, reflecting the lack of intellectual discipline it takes to com- 
municate, he can neither spell nor arrange his ideas in any logical pattern. Read his 
letter out loud to yourself and see if it doesn't sound like the gibbering of a terrified 
monkey. 

‘Dear Mr. Saxon: 

I think your poor man's James bond sucks! And all the rest of the books that you 
publish- I know that you are a agency of the United States. Its totally ridiculous the 
methods that you employ here. Were taught from very young about history, the govern- 
ment, constitution rights this and that. We learned it all through readingl You read 
the papers everyday about crime, war, pdatics, righti So here you go around wonder- 
ing about how bad things really are right. So now you get the dues and your wonder- 
ing what to do. You pick up a magazine and read your advertizement, send for and 
receive H. Here you read all this nasty stuff, that was of course your Ideal and IdealsI 
I would have never guessed how to make this stuff if you havent furnished the infor- 
mation. It seems totally cartrated what this country stands fori It seems you should 
practice what you preach! I feel I lost my right to privacy. Oh well, stick it in your com- 
puter. Your false and mideading advertizment seems to break the law. When you read 
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respect to tKc power of the Greek ^re to Uurn 
linger wivtcr have a certain fovinUntion in the 
I Act that, in the times when this Agency was 
cmploved in wnr, (he method of using it tvat hy 
packing the materials in a spherical receptacle, 
in stirh a manner that when thrown into the 
water the mUsile could go down to a certain 
distance without being entirely exiingimhed, 
>0 that on rising again to the surface the Hames 
'vould break otit anew, ready to set fire I o any 
combustible object that they might encounter. 
The engraving on page 40, copied from one of 
the ancient illustrations, gives a general idea of 
this operation. The balls thrown from a height 
into the water would of coorae sink below (he 
surface, until Inought back Again by their buoy* 
ancy ; and there would be no great difHcuUy 
in 80 storing so very combustible a material os 
that it should retain the hie during this brief 
interval. 

Moreover, if a small quantity of water were 
injected into a large mass of any combustible 
material fully on fire, the extinguishing power 
of the water would be overcome bv the quanti- 
ty and intenaiiy of the heat, and the steam sud- 
denly created would act with explosive force in 
scattering the burning materials all around. 
Just this we see on a small scale in a candle, 
when minute <|tmnti{ics of water in the wick, 
instead of pulling out the flame, only produce 
a scries of spiiticring cxplo>ions. The cx]dft' 
nation of the extinguishment of Arc by water is 
the cooling effect of (he water in reducing (he 
temperature of the materiaU below tlia burning* 
fioint. This eflcct is due, It Is true, nos (o (he 
Himplo GOuUng power of the water as water, but 
to the enormous amoiini of heat absorbed by it 
in being converted into steam. 

Of course, if the quantity of water thrown 
upon a Are ii not sufllcicm to abstract ftom the 
Are. by its conversion into steam, heat enoiii^t 
to reduce the tern pa ram re of the whole ma&sof 
burning materiaU hetow the burning-point, it 
will not extinguish the Are. 

The jiroccss of combustion consists essential- 
ly, in ordinary cases, in the combination of the 
combustible with oxygen by a chemical action 
mtense enough to develop light and heat. Of 
course unless air Is present, or some other sup- 
jiorter of combust ion, this process can not go 
on. Now the Gteek Are, ao far os is now 
known, contained within itself no substance 

that could furnish oxygen, but wns dependent 
altogether on a supply from without. It could 
not, therefore, continue to burn when the air was 
excluded. Kor could it possibly withstand the 
cooling effect of any Urge quantity of water ap- 
plied directly to the burning moos. 

The transition from the manufaclnre of 
Greek Are to that of gunpowder in war, it is 
now found, was not the result of any sadden 
discovery, but grew gradually out of the Inci- 
dental introduction of saltpetre among the com- 
bustible substances, which was found in some 
mysterious way greatly to increase the violence 
of the combustion. Saltpetre is a substance 
which is found abundantly in a natoral state in 
the countries where Greek Arc was most used. 
The mode of its operation in changing combas- 
(ion Into explosion was not probably at first 
comprehended, as the science of chemistry was 
(hen practically unknown. It is now, however, 
understood that the result Is due to the salt- 
petre's fnmish|ng a supply of oxygen to the 
combustibles, and thos making them independ- 
ent of the iur in respect to their burning. It 
furnishes the supply, loo, in sach a way, to ev- 
ery particle of the corobnitlble, by means of the 



magazines like yours, you wonder what the hell Is really going on. You make matters 
that much worst. Even bring out the worst in somebody. Why add fuel to the flame. 
You make matters much worst. Your real cure starts at the community not the media. 
Now I dont know who to believe or what to believe anymore. I wonder sometimes who’s 
really running this country. Believe half of what you see and nothing that you hear. 
Or read for that matter. I was caught in one of your sting operations, through a magazne 
ad. H stinks. I've had no criminal record and don't say to your self well he just didnl 
get caught. Bullshlll You all planted the Ideal! Go find the real criminals and get out 
from that desk and computer. As for me I'm going back to my normal lifestyle citizen. 

I hope one day when I get older. Our generation will think more about the bible and 
follow its rules, More so then what our governments based on. "Remember^, In God 
we Trust. Ha, Hat. I hope one day you all wHI realize what’s going on. Orwellian here 
we goi 

Respectfully Lawrence — 

Now for my translation and/or commentary: 

Dear Mr. Saxon: 

I think your Poor Man*$ James Bond sucks! {He disapproves of the PMJ6). And all the 
rest of the books you publish. {Either we lost his order or he ordered from someone e/se, 
so I don't Know If he ever saw any of my other works). I know that you are an agertt of the 
United States. {He thinks I'm a Federal agent). It's totally ridiculous the methods that you 
employ here. (The methods I employ to entrap his kind are ineffective). Were taught from 
very young about history, the government, constitution rights this and that. (We're 
taught, while young, history, civics, our Constitutional rights, etc.). We learned 
it all through reading! (By emphasizing reading, he reflects the tribal let's attitude that 
anything that can get into print is gospel and must be obeyed). 

You read the papers everyday about crime, war, polatics, right! (He reads the news 
daily and is influenced by the negative aspects of life). So here you go around wondering 
about how bad things really are right. So now you got the blues (the news depresses 
him) and your wondering what to do. You pick up a magazine and read your adver- 
tizement, send for it and recieve it. (He read an advertisement for the PMJB, ordered 
and recieved it). Here you read all this nasty stuff, that was of course your Ideal and 
Ideals! I would have never guessed how to make this stuff if you havent furnish the 
information. {He orders a book on deadly force and blames me for putting ideas and 
ideals of viotent behavior in his mir>d)* h seems totally contrated what this country stands 
for. C^our ideas seem totaMy contrary to our national ideals), tt seems you should practice 
what you preach! (I do. but I don’t know if he means me or If the statement is rhetorical). 

I feel I lost my right to privacy. (Someone knows he now has the power of life and 
death over others so he will be watched from now on). Oh well, stick it in your com- 
puter. (If I had one, I’d know if he ordered from me). Your false and misleading 
advertizement— (The PMJB is exactly as advertised. But to Lawrence, a practitioner 
of doublethink, the ad was indeed false and misleading. To the tribalist. all unorthodoxy 
—seems to break the law. The ad made him believe I was encouraging the implemen- 
tation of his fantasies of illegal acts). When you read magazines like this you wonder 
v^at the hell is really going on. (When he, not I. reads such magazines, he realizes 
there are overtly unorthodox belief systems and wonders if they are contrived by Big 
Brother to entrap him). You make matters that much worst. (He would have gotten 
the world straightened out in time if I or the publishers of whatever magazine he refers 
to hadn't lad him under the scrutiny of the authorities). Even bring out the worst in 
somebody. (He believes the magazine aroused his primitive instincts). Why add fuel 
to the flame. You make matters much worst. (Individual preparedness offends the 
authorities and makes the system more oppressive). 

Your real cure starts at tha community, not the media. (Any remedial action should 
be at the community level, by committee. Publishing unorthodox ideas encourages 
individual action, which is a threat to the collective). Now I don't know who to believe 
or what to believe any more. (To think for himself is unthinkable. The tribalist must 
have an authority figure to believe in or he feels abandoned). I wonder sometimes who's 
really running this country. (Who is my master?). Believe half of what you see and 
nothing that you hear. Or read for that matter. (Wear blinders and shut out all com- 
munications, lest an unorthodox Idea creep in). 

I was caught in one of your sting operations, through a magazine ad. It stinks. (A 
sting operation requires a willing dupe set up by one who helps him oan^ out an il- 
legal act observed by the authorities, or a crook who means to run off with the loot, 
leaving him holding an empty bag. Since 1 have no connection with my readers there 
can be r>o sting involved). I've had no criminal record and dont say to your self well 
he just didn’t get caught. (He’s really a good boy). Bullshiti (Well, maybe not that good). 
You all planted the ideall (But what ground was It planted in?). Go find the real criminals 
and get out from behind that desk and computer. (He really believes I'm THE MAN). 

As for me I’m going back to my normal lifestyle citizen. I hope one day when I get 
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tine comminmion and inuronte commixtare of 
the nuteriftlB, as to present to every portion of 
the cotcbastible a portion of oxygen close at 
band, and thus increases enormously the rapid- 
iiy and violence of the action. 

There is another important thing to be borne 
in mind, which is, that a mixiuie of 
combustibles sviih saltpetre, by con- 
taining within itself the supply of 
oxygen necessary for the combus- 
tion, and thus making the process 
independent of the external air, al- 
lows of the inclosing of the materials 
in strong and tight receptacles, so 
that the gases produced by the com- 
bustion may be confined, and so 
made to exert their vast expansive 
force — enormously increased by the 
gi*eat heat developed — upon the 
walls of the receptacle w hie It con- 
fines them. 

The mode in which saltpetre thus 
operated in promoting rnpidiiy of 
combustion wn^ not probably at all 
understood in iliose days, ‘it was 
observed, liowoer, by many {ver- 
sons and in many different countries, 
as A matter of fact, ihnt ibe admix- 
ture of sail pet le with their other 
pyioiocbnic mniciials greatly in- 
crensed the effect, until finnllv an 
ox))loHivc ]u>wer was <levelo]>ed siifK- 
cient for the projection of nns^iles 
from the mom ha of o|>cn tubes, and 
then artillery begun to appear on the 
field of battle. 

Thus the art of producing gun- 
powder for the purposes of war seems 
to have been a growth rather than 
an invention ; and so it is not ai all 
surprising that the origin of it bus been attrib- 
uted to many different men of many different 
nations. It is as im|>ossible, as a distiiigmshed 
Prencli writer hos said, to answer the question 
who invented gunpowder as to say who invent- 
ed the i>oaf. 
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oWer, Our gef)eratk>n will think mor« about the bible and foilow its rules. (He’s going 
to conform and get right with his mother's god). Mere so than what our governments 
basM on. ^rr>6fnbor. In God wo Trust. Ha, Hal, (Ha doasnt baliava our oovam* 
mant trusts in his mother's god any mora than ha did whan ha ordarad tha PMJB) 

I hopa one day you ail wW realizawhafs going on. Orwallian, hara wa go! (Ha baliavas 
Orw^rs 1984 1 $ near. !f youVa raad -1984" you'll raaliza that tha tlmkJ, wlahy-waahy 
tfibalist Lawrenca typifias was the mainstay of Big arother's INGSOC). 

Respectfully, Lawrence — 

, ^ (Ha really thinks I'm THE MAN 

Lawren^s traumatic ra»tk>n to tha PMJB reminds me of an incident of my boyhood. 

I was walking along the dirt road near my home outside Elmhurst, Illinois. With me 

was my d^, Dumbo As we passed Clyde Wabstar’s home, his imia dog, Rags, came 

out of his house and commenced barking furiously at Dumbo. Dumbo took no notica 

as Rags was a chainad dog and, therefore, beneath contempt 

9 rew bolder In his insults. 

Dumbo plodded on, staring straight ahead. Infuriated at the larger dog's refusal to do 

^ chain broke. FreedomI Now ha would thrash hit 

heavier ctwin for Rags. Freedom brings responsibilltiet known 
even ^ d^s. Freedwn meant he would have to back up his c onvlctions with teeth 
So. alrrv^ as If he were playing a role, Rags actually put his little tail between hie 

legs and slunk into his house, hoping against hope that Dumbo wouldnl notice he 
was tree. 

ijwronw is fre*. Hs still has the book. But lest anyone take notice ol hie treebom. 

a'x* tfy to hto® the fact that he ever strained at his chain 
But in his mind. Big Brother is watching him and he will love Big Brother lor the 
r®si Of tito» 

^oiieJhviwtM ~Ar 

Ftm &Se^'D^as» 

ir$ m*r«ly odvanc«d mumbl*ty-p*g, but fh«r«'t 
a practicul aid* to this fascinating pastimo 




n KlNG back at the paa^aot 

t pioneer days, the hunting knife 
tands out in bold relief. Along with 
he rifle and the ax. this weapon of our 
forefathers played a most important part 
in the early history of America. 

Thirty years a^o I became interested In 
these knives — 1 wanted tc know how the 
frontiersmen threw them. But search as 1 
did. I could And no published work on the 
subject; and I don’t believe that any exists 
today. I had to learn my knife throwing 
by experiment. 

Knife throwing is a fascinating pastime. 
Your arm swings back, steel flashes 



F. C. NESS 

OUTDOOR LIFE - DEC. 43 



Form » oii-impsrioaf. Here the 
euther demonitrotei the correct 
technique of o hondle-held throw 



Stort of the power throw. The heavy knife ii 
on itf woy bock to a point behind ihe vhoulder 



through the air — and zip* the blade quivers 
in the tai^et. Properly thrown, the knife 
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Tfirowing Top H 

o Vto^r ^orpo horttiog 

^po. Noli, two Covtoov 
oirevt linivo*. Am4 
bolow, fkroo of Victor 
Forgo'i ttirowiop modoli 



Top of tht power throw. Arm it oil the 
woY boeV, in petition to hurl the knife 
forword ond overhond In o miphty twing 

Finith cf tho powor throw, Arm fully fitcndod. end 
pointed ot target. Releaie >i tmooth and rhythmic 



For distance) of from twelve to fifteen feet, 
take the handle of the knife in your fist, extend 
your thumb, and let fty with the same short, 
overhand flip that you used for the blade 



For slightly longer duiances another grip is 
more effective. The Made is again held by 
thumb and forefinger, but this time the thumb 
is extended along the ftai of the blade, and the 
knife is rektsed with the thumb pointed direct* 
ly at ihe>(arget. This grip gives a slower half 
turn to the'kcufe. 

To throw from a distance of about ten feet, 
hold the knife Oat in your palm, with the blade 
pointed toward your elbow, and your finger 
against the handle. Throw it overhand, and let 
it slide out, handle first, with your extended 
hand pointed squarely at the target. 



hita hard and bites deep in businesslike 
fashion. Making the point stick nearly 
every time, and at various distances, re- 
quires a lot of practice; but practicing — on 
the trait, in camp, or at home — is fun. 

There’s a practical side to this exciting 
diversion, too. Porcupines and other small 
game have been impaled on tbe thrown 
hunting knives of hungry, lost cimpers. 
And skill with a heavy knife has doubtless 
saved more than one soldier’s life. Signal 
Corps movies from the Solomons 
show our marines throwing knives 
on captured islanda. and recent 
news photographs show our Raid- 
er and Ranger trainees practicing 
the art In groups. 

When practiced as a backyard 
pastime, knife throwing is mei'ely 
advanced mumblety-peg, easily learned by 
anyone. Any light-handled knife — a kitchen 
knife, for example — can be used, and a 
heavy cardboard carton will serve admi- 
rably as a target. 

Stand about three feet from the target, 
right foot forward, Hold the knife by the 
blade, point between thumb and fore Anger, 



you have found it, practice a uniform delivery 
until you can make your knife stick every time. 



For long powof throws tbo kailo h rovorsed, 
ood fiogof oitoodod olong sido of blodo 



Anotfcor vorloHoa of thii tVo« hot tho indov 
lifigor ottoodod oloog tho keifo’i lofo odgo 



fm naturally dosed, and t1ip it overhand from 
near the ear. straight at the target. If the knife 
does not land point first, move a step 
backward, and throw again. You are trying to 
find the distance at which the knife will make a 
half turn in the air and strike point on. When 



holds. At about this distance, and with this 
throw, the knife makes a complete turn in the 
air. 

These four throws are basic. Praalce them 
until you have developed a smooth, rhythmic 
technique for each. It is useless to attempt long 



throws until the proper form has been 
mastered, and you can make the knife land 
point first at distances up to fifteen feet. When 
you can do that you will find that by doubling 
the range of the handle-hold throw, and trebl- 
ing the range of the three other throws, your 
knife will again land point first. 

While great skill can be developed through 
practice, knife throwing is not an exact science. 
No two persons throw precisely the same, and 
since the knife somersaults in the air, a begin- 
ner must find his proper ranges by trial and er- 
ror. Form is the secret of success with knife 
throwing. You can use various throws for dif- 
ferent distances, but the technique of a given 
throw must never vary. 

My interest in knife throwing waa 
stimulated some time back by a gift of 
a pair of beautifully 'balanced elrcua 
knives from Eugene Stebbinga of Free- 
port, XU. Eugene, better known aa Cou- 
teau Gene, rode herd and followed a 
chuck wagon before he could raise a 

hair on his upper lip. and be la no 
slouch with gun or knife. At abort 
range, with aix of bia knlvea in hla left 
hand or In a bip quiver, he can atlck 
them all in a elx-inch circle, one by 
one, aa easily and nearly as fast as he 
can shoot Into tbe same circle with his 
revolver. Twelve years ago. he was de- 
signing and making knives for Tex 
Worl of tbe Rlngling Brothers circus. 
The knlvea he gave me were a foot 
long, and weighed nine ounces. Forged 
from one piece of special steel, they 
were flat and thin, but perfectly tem- 
pered to withstand the abuse of hard 
throwing. The handles were straight, 
the edges of the blades dulled to permit 
the blade grasp. 

The Couteau Gene knives are Ane for 
accuracy. Like moat throwing knives, 
they are balanced just forward of the 
handle, and their symmetrical shape 
contributes to a uniform delivery. 

Missiles of this weight require a 
wooden target at least three feet 
square, and made of boards an Inch or 
more thick. I made mine six feet high, 




Tkt fini of four boilo threwi. The pleok 
hold on tko blade of o light-hondled knife 



four feet wide, and used two-inch cy- 
press planks. Before throwing, I soften 
the target with the hose and plenty of 
water. Also, whne practicing, it is a 
good idea to hang a burlap bag con- 
taining excelsior, grass, or straw over 
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Second, fh* pJncK hold wlfh ♦humb oifoAdod. 
Thii gives a slower Kolf turn to the knife 

the targ*et: for some of the knives are 
bound to land dat, and such a cushion 
will prevent snapped blades and split 
handles. Set the target behind the ga- 
rage or some other high backstop* so 
as to keep your knives in your own 
backyard* and yourself out of a damage 
suit. A heavy knife U a formidable 
weapon in flight* so be sure that there 
is no chance of its bitting someone, 
even if It glances off the target. And 
don*t throw, ever, at a living tree. 

Just before the Inexorable demands 
of the war stopped the manufacture of 
so many sportsmen's Items* a new 
throwing knife* made by Victor Forge 
of Erie* Pa.* appeared on the market. 
The four X own are nine inches long, 
and weigh 6 Vi ounces each. Made in 
one piece, like all good knives, they 
have short narrow handles and long 
spear-shaped blades. They are flat and 
dull edged, but balanced well forward 
of the handle. For pleasure throwing, 
particularly for handle holds, and for 
rapld-flre grouping, these knives are 
hard to beat. 

I have other Victor Forge knives — 
hunting style* with a razor*sharp edge 
and a small projection or guard near 
the handle. But the balance Is there, 
and except for the blade holds these 




Third, the polm gretp for diitences of obevt 
10 ft. Hero, knife tlidei out hondle 

knives can be thrown exactly like my 
throwing models. 

For self-defense, such a knife is held 





PIPE SHOOTS 
THROUGH ITS 
STEM 



FovHh, the hoedle held wHh thumb eitended. 
Thii threw U for distoneei of 12 to IS ft. 



in the flat, with the blade inclined for* 
ward and the cutting edge up. In this 
position It is ready for belly ripping or 
sticking under the ribs from below the 
opponent’s guard. It is also ready for 
throwing. And this is the very hold I 
use for short power throws. When thrown 
with my right hand* one of these knives 
makes a complete turn In the air and 
lands point flrst at about seventeen feet. 
Thrown with my left, it turns once and 
sticks at about twelve feet. 



In all power throwing, and especially 
in combat work, the purpose is to hurl 
the knife with the greatest possible 
velocity. So stand with your left foot 
forward (Instead of the right), extend 
your knife arm all the way back, and 
sweep it forward and overhand in a 
mighty swing. Get your weight behind 
it and. most important, follow through. 
The release is the same as in the other 
throws^a smooth rhythmic elide from 
the hand. 



For serious combat practice, concen- 
trate on this throw. Find the approxi- 
mate distance at which your knife will 
make a complete turn, and practice 



6y uilng the hondle held, with thumb ettendsd. 
thste knives were thrown from eisctly 12 ft. 



until you can make it stick every time. 
Eventually you will be able to make your 
knife revolve oo'^e, twice, or even three 
times* and still land point first — with a 
thrilling, deep-biting thud. 

For accuracy in the longer power 
throws, I reverse the knife, and extend 
my index Anger along the flat of the 
blade, or along the safe edge. This gives 
the knife a slower turn, and makes it 
easier to strike a distant target point 
first. Using the short, twelve-ounce En- 
field bayonet. 1 can drive its eight-inch 
blade deep into a target at thirty feet — 
which I consider the maximum distance 
for practical power throwing. 

Once you have learned to make your 
knife land point flrst at various dis- 
tances. you will be surprised at how 
closely you can gauge the range with 
your eye. You will want to hurl your 
Knife into every sand pile, clay bank, 
dead tree, or stump. I know I do. Un- 
consciously, you’ll pick out some likely- 
looking target, note the dwindling dis- 
tance, and let fly when the range looks 
right. And nearly every time it will be. 



Popular Science Monthly — 1933 

Though innocent enough in outward appearance, a novel type of firearm disguised as 
a smoking serves as a formidable weapon when it is needed. The gun fires a .25 
caliber cartridge. Its stem unscrews for loading, while the bowl of the pipe serves as a 
magazine for five extra rounds of ammunition. A knurled screw near the center serves 
as a trigger, and fires the pipe pistol when it is pulled back as Illustrated in the 
l^iotograi^ above, the user sighting meantriiije along the length of the stem. A firman 
inventor is re^nrible for the unusual weapon. 
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The Wallet Pistol 




The wallet pistol is about the best defensive weapon 
I’ve come across. An ex-cop who sold me mine said he'd 
been searched and it had been passed over. 

There would be little reason to fear it being detected in 
your hip podtet. The only way anyone would tmow would 
be if you spread the word around and someone told the 
law you were carrying it. 

If you should adopt the weapon you should make sure 
it projects a half ii^ or so out your podiet. Other- 
wise, it will snag on the sides of your pocket and be hard 
to withdraw. Snagging is prevailed by measuring the 
wallet and sewing the pocket across so the wallet won’t 
go out of sight. 

To use, wait until sane dummy demands your wallet, 
then take It out and shoot him at least twice. 

The gun shown here is a High Standard, .22 caliber 
magnum Derringer. It holds two shots and can be fired 
one after the other in rapid succession. 

There are other .22 Derringers on the market holding 
regular .22 long rifle shells. HoUowpoint Stingers are 
just about as effective as the magnums and those Derr- 
ingers are considerably smaller. 

The wallet shown here was made by a custon leather- 
worker. It you have a friend in the business you can get it 
done protessionally. Otherwise, you can pick up a wall^| 
kit at anv craft shop and do it yourself. 

When you buy the wallet, discard the insides. Get a set 
of snaps from the hardware store and put one just under 
the barrel so it doesn’t drift around inside. Lace or sew 
the top comer of the wallet shut to further hold the bar- 
rel. 

Remove the grips from the pistol. Punch holes in the 
wallet over the holes where the grips are screwed on. 
Then just put the pistol in and screw the wallet tightly to 
the h^dle. Ihe holder for extra bullets is optional. 

With a razor knife, cut ftnga boles on both sides to 
reach through to the trigger. 

To reload the pistol, just unsnap the wallet and swing 
the gun down. 

If you are pnAli minded, you can buy wallet kits, tailor 
them to fit the pistols your friends bring you and sell 
for $50.00 each. 



By Kurt Saxos 



V 
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The Versatile 
Hypodermic Needle 

By Kort Saxon 

I suppose you’ve seen fUms of dc^rs 
shooting up with a hypodermic needle fit* 
ted to a medicine dn^^r. The impres- 
sion was that the nee^e was precious 
and hard to come by. Forget the hypoder* 
mic. AH dope paraphernalia was strictly 
underground and Illegal. 

Since I have several pets and have to 
go to the vet frequently, I took to asking 
for the used hypodermics and needles us- 
ed on my animals. The vet handed them 
over and I tboi^ht I was really getting 
away with scunethlng. I had told him I 
wanted to use them for injecting 
chemicals In plants. 

I would take them home and store the 
needles in a test tube full of rubUng 
alcohol to keep them from clogging m>. 

A while bacE 1 heard of a self-injecong 
device for diabetics who were too 
squeemish to iab themselves. I bou^t 
one from my pharmacist. It was no good 
since it onl^ pushed in the needle but 
didn't work the plunger. 

I had no Intention of sticking myself 
and, without the double actim Fd 
counted on, it was useless to me. But In 
the meantime, the i^iaimacist took it for 
granted that I was a diabetic and sold me 
some needles. They weren’t the right size 
for the device but I had a lot of fun play- 
ing with them. 

When the pharmacist asked me what 
kind of needles 1 normally used I him 
I wasn't a diabetic; I just wanted them. 
He didn’t blink an eye and sold me 100 3 
cc diabetic hypodermic needles in 
separate packages at 17 cents each, or 
$17.00. 

like I’ve said before, when a person 
makes his living by selling somethhig, he 
wants to make a sale, especially in these 
hard times. So if you ckrn’t have every ap- 
pearance of being some kind of freak, all 
you've got to do is hand over the money 
and you’ve got the product. 

Eventually, I intend to get several 
cases of various sized needles lor barter 
later on. They will bring high prices from 
doctors who didn’t stock up. 

Of course, they are meant to be dispos- 
ed of after one use. Many di^>osable 
hypodermics have the needles built in as 
opposed to those whose needles can be 
taken off. Either way, they can all be 
stored in alc^ol after each use and so 
can be used hundreds of times. 

Fine emory paper can be used to 
sharpen them occasionally. The douge 
markings are usually on the inside and 
rub off with use. But the markings can be 
put on by hand on the outside with a 
small file by the doctor when the inside 
markings begin to dim. 

A few cartons of hypodermics could set 



Tylenol Interview 



By KURT SAXON 



Tin TylMil nM)rd*rs gov* risa to o classic oxonplo of mass hystoria. It should hovt boon 
obvious from tho bogtnning thot the poisoning was restricted to o small oroo in ChKogo ond 
done by one sub-human. But it led to oil the Tylenol in the country being yanked off tho 
shelves. 



CdnsMer the overoge sub-human living in the ooonymity of a city. He'll never be known 
for anything positive. But such o wimp wonts to feel importont, even in a negotive woy. He 
wonts to be on effect, even if he's the only one who knows obout it. 

_ ^ powdered costor beans in a hotel's oir conditioning unit, cousing Legionnairo's 

Disease, or puts rozor blades in Hdloweencrs' opples or cyanide in Tylenol or acid in Visone 
or some other poison in Lovoris mouth wosh. 

The evenMcNM of the FDA. the nows modio ond tho monufocturors of the polluted pro- 
*»ct$ give the inferior ofeoiing of powor ond importonco ho could never otherwise ochieve. 

hitlMd M suppressing such stories until the skko has been nobbed or tho incident con be 
put in its proper perspective, the authorities and medio run off in all diroctions, causing 

ponic and loss with no more sense of sociol responsibility thon the sub-humon who storted it 
oil. 



In IN iMtral grosping ot straws, Chicogo’s own Roger Arnold was a suspect only 
becouse o fink soid ho hod some potossium cyanido, (which ho (Bdn't) and some 
unrogistored guns. A search turned up o copy of THE POOR MAN'S JAMES BOND, which hos 
instructions for moking potossium cyanido. 

The mAi noturoliy puMsizod the PMJB, which wos greet for mo. In their witch hunting 
spree, they also tried to shift sodoty's responsibility for its dogenerotos to one who merely 

(sMshed 0 book toHing how to defend oneself ogainst those degenerates. Hence, the 
Democrot interview. 



The ArkMin DtMcm is the Motionol Inquirer of the Ozorks. Incompetently stoffed ond 
poorly written, it caters to simpletons too dull of intellect and debosed of ego to domond 
occurocy in newsgother in g. 

h 1BBB, Don Wiseman, on effminote nebbish, libelled me and killed the Democrot'i 
chances of ever get^ a straight story concerning my oims or views. When Morgie Low 
phoned for an interview, I realized whotever I said would bo distorted, exoggorotod and/or 
token out of context. So I govt her the most outrogoous lino of bull I could come up with. 
Many a truth is spoke in jest so I leave it to the reoder to seporoto farce from seriousness. 

The toped interviewi 

(Arkansas Bemacrtt) "Hello, this « Margie Low of the Democrot. Is this Kurt Saxon?" 
(Kurt Saxon) "Yes." (Dam.) "Hove you heord of Roger Arnold, who works for tho Jowtl 
grocery store chain?" (KS) "Yes." (Dem.) "They found some books in his oportnwit that 
were written by you." (KS) "Oh yes, THE POOR MAN'S JAMES BOND." (Dem.) "Right." 
(KS) "Yes, thot's 0 prkner for killers. Anyone con murder anyone with thot book. And I en- 
dorse it and I promote it. I think if you have THE POOR MAN'S JAMES BONO you con kill 
onyone you wont. Thot's a great thing." 

(OeniMrat) "Okay, you endorse it. You think he used that?" (KS) "I don't know but I 
think he could hove. I don't know the mon. I don't oven know if he bought the book from me 
or one of my doolers." (Dem.) "Where ore they distributed, Kurt?" (KS) "Well, people 
write for my free catalogue ond send the money and I send the books. And I hove dealers 

oround the country." (Dem.) "In the Chicogo oreo?" (KS) "No deolers in the Chicogo 
oreo." 



(Denwerat) "So you don't know this guy personally." (KS) "Oh, no. I don't know my 
customers. I don’t wont anything to do with my customers. Especially those from Chicogo 
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you up in the medical supply business 
and make you a hero, too. 

Aside from eventual barter, the 
hypodermic needle can come in handy in 
many ways. You say your squirt gun 
leaks? arise and get yourself some 
hypodermic needles. Ihty don’t leak and 
ih^ a powerful squirt several feet. You 
might think a hypo would give only one 
gDoi squirt but up to 20 squirts can 
be gotten from a 3 cc hy^. 

You Just point it at one or more targets 
and go bip, bip, bip» Up, with your little 
old ttumb. Practice hdps but a lot isn’t 
nectsaary. 



If your only purpoee is to use the hypo 
as a squliter, It would be best to take a 
pUars and bend the needle back and forth 
to braak it off. It isn’t needed and you 
wouldn’t want to accidentally sUck 
yooraelf. 

If it Is to inject an unsu^ectlng enemy 
ymH want tbe diabetic needle as it is the 
tUnnest and shortast. In the esdtanent 
of an altercation, your opponent would 
not notice he had been injected. One 
ooick lab, a little scuffling, and he would 
mpMd. 

Ihe diabetic needle is also best for in* 
jecUng an enemy's rump while he’s sit* 
ting on a bar stool. If you should give him 
a hearty slap on the back he’d probably 
be distracted into not feeling It at all. If 
be did. It wouldn't hurt and he still might 
not susp^ he'd been attacked. 

A quick thrust and plui^e into the 
rump of a iralklng or standing opponent 
would hardly be noticed, especially by 
pannrnh}" Keep moving, anyway. You 
must be aware, however, that no more 
than 1 cc should be used for a lethal injec* 
tioo. The reason for this is that the victim 
win probably withdraw reflexively . Even 
,£ein}ectj 



in)edi(m of only one half a cc is 
almost guaranteed to be fatal if you’ve 
done your hcnnework. Practice on a 
l^ow. 

Since the diabetic needle is the 
■nallest and sharpest, it is also the most 
hagUe. That’s why you must imctice a 
straight thrust into tbe naked arm, throat 
or some part of the body covered with 
tight fitting material, like the rump. 
Otherwise the needle will bend. Even so, 
in the next Issue I'll detail a device that 
insures a straight thrust, even through 
relatively thick material. 

Lest you think carrying hypos around 
would be aiAward and fear stidung 
yourself while it rests in your pocket, 
don't worry. E^ch hypo comes with a 
long, plastic cap, lilU a holster. The 
beauty of this cap is that all you have to 
do is stick a safety pin through its tip and 



since it's o documented foct that aai>e over the TV last night that there are seven million 
people in the Chicago oreo and six hundred thousond of them ore disturbed. So thot's nearly 
one out of ten dingtots in thot city and I don't vfont to live there. Ar>d 1 wouldn't put it post 
ony of them to do anything to ony of the rest of them. So Tm not at oil surprised. 

^And. of course, THE POOR MAN'S JAMES BOND is primorily to wipe out the sub*humon 
populotions of the cities. So the more books I can sell to poople in the cities, the happier I 
am obout it." (Oem.) "So the purpose of your book is to wipe out the sub-human popula- 
tions of the cities?" (KS) "Yes, tt^'s right. Thot's the only legitimate purpose for such a 
book os thot." 

(Democrat) "Okoy. But whot do you meon by 'sub-human population'?" (KS) "Well, ur- 
bonites, os for as I'm concerned, « oH sub-humon. No one in his right mind would live in a 
city, anyway. I'm o rural type, see? Tm o hill person." 

(Democrat) "Kurt, ora you o Survivolist?" (KS) "I am THE Survivalist. I coined the 
tarm." (Dem.) "What doos thot maonr' (KS) "Wall, o Survivalist is a person who reolizes 
dvilizQtion is about to collopse ond wants to get out from under it." 

(Demecrat) "Are you working on ony other books?" (KS) "I'm working on THE 
WEAPONEER right now, which picks up where THE POOR MAN'S JAMES BOND leoves off. It 
tells how to moke ricin, potosshen cyonide grenodes. The lost issue told how to moke 
eyemide smudge pots but there was o typogrophkel error so I don't think my reoders will 
understond it until I correct it next time." 

(Deme cr et) "Whot did you think of the Tylenol murders?" (KS) "WeM, thot isn't reolly 
my woy of doing things. I would hove osked for money before I did anything like thot. He 
didn't get any money out of it ond people think he's o bod person now. So why be hoted ony 
more thon you ore otherwise H you're not being foU for it?" 

(Demecret) "Kurt, he's just o suspect. They don't reoHy know if he did it or not." (KS) 
"They'll never cotch the one who dU it." (Oem.) "Don't think so?" (KS) "Of course not. 
How couM they? All you hove to do, sweetheart, is to go into a store, buy some product, 
take it home, doctor it, take it bock, put it bock on tho shelf, ond how is onybody going to 
troct it to you? 

What yeu aught to do is send the doctored product to the monufocturer ond soy, 'Listen, 
I'm going to put a dozen of these on the shelf H you don't send me some money, or put it in 
my bonk occount,' like thot one extortioner dM. But he didn't even do that. He just sold, 
'Put the money in my bonk occount or I'h start poisoning your product.' He ought to hove 
sent 0 sample of the doctored product. 

“for biitance, soy thot you should buy o bottle of Hood end Shouldors ond empty it half 
out ond fill it fuK of Noir and shake it up ond send that to the monufocturer ond soy, 'You 
try it on a dog and after you see your bold dog, imogine vdrnt's going to happen if I put a 
dozen of these in The Elite Shop and get oil these rich broods ond they come out of the 
shower, fust bold os on egg, ond they're goirtg to sue you out of existence, set?' So thot 
woy you could get money. But just to poison people or mess up their lives, willy-nilly, 
there's no profit to thot." 

(Oeniecr^ "Do you know if he hod any of your other books?" (KS) "I don't know. I hope 
he ho$ becouse I like to sell os many os possible." (Dem.) "Do you keep records of people 
requesting your books?" (KS) "Wed, there ore records but I wouldn't bother to look it up 
becouse thot's customer prfvocy. I wouldn't wont people to hove the idea thot I'm going to 
turn their names over to the outhorrties just becouse they wont to poison someb^." 

(DemoertI) "Would thot book hove been helpful in doing the cyanide poisoning erf the 
Tylenol?" (KS) "No, it doesn't hove eny relotion to how you use it. It just tells you how to 
moke potassium cyonide. You hove to determ in e how to use it yourself, becouse I'm all for 
letting a person think for himself. I'm not going to think for onybody. I'll tell you how to 
make it ond then you decide whether you wont to do it and how you wont to apply the 
knowledge. I'm just o teocher." 

(DemecraQ "Hove you been co ntocted by miyone elsa obout this?" (KS) "Not any 
outhortties or onyone like thot. MoMy by peo^ who wont to buy THE POOR MAN'S JAMES 
BOND. I've been getting cdls from oH over the country and I suppose I've mode quite a pro- 
fit out of it. They soy it's on ill wM thot blows no good." (Dem.) "You've mode o profit 
out of the story?" (lb) "Oh, I'm deoning up. Beddes, I didn't know those seven people. 
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pin it to the inside of y«ir clothing. 

One way is to put the cap down into Mte 
cwner of your shirt pocket, ‘nwn stick 
the pin in through the back of the podtet 
in the inside of the shirt. Thrust the pin 
trough the tip of the cap and back 
tfarou^ the imket and close it. 

Now Just stick the hypodermic's needle 
into the c^) and you have a we^n 
secured and safe until you need it. All you 
have to do is yank it out irtien needed and 
r^lace it trtien finidied. 

For the shirt pocket hypo, the 3 cc 
weapm should be only 1 cc full. This way, 
only a little of the hypo is exposed to view 
and no one will notice it or suspect it for 
what it is. 

If you want a real araenal, you can pin 
any amount to the inside of your ladcet 
and Just let them hang downw ar d. The 
caps bold them securdy, with no danger 
of diem coming loose. 'Ibey can have a 
full 3 cc load. Just make sure when yank* 
ing them out of their caps that you have 
the pr es ence of mind to grasp them by 
the tube ratbv than the {uunger. 

Since the caps are impervious to 
anything washing or the cleaners can do 
to them, you mijM consider 
them with thread and leaving ttiem in 
your pockets or coata permanently. 

Don’t plan on filling a hypo and carry* 
ing it around for days. Althou^ the cap 
ke^ air from the needle, you don’t want 
to take a chance «i the cootenta congeal- 
ing in the needle. 

u you adopt this we^iioa, plan on emp- 
tying the contents back into their normal 
container every night. Then OH them 
with alcobd overall and shoot it back 
out each morning before reloading. In 
thla way. the nee&e should be free from 
any stoppage for as kng as you want to 
use it. 

A very practical use tar hypos is for 
Ailing small-rooutbed containers. There 
are aeldom found funnels small enough 
for tiny containers and so the hypo Ik the 
most practical for this purpose. 



Seieatific American — My 2 f, iMt 

AMTlMa SiM Xukra. 

Alt th« AriB 7 rifled muhkeU which we bATe es* 
A^ljMd epp— I to hATC loo light borreU. 1ft tbit 
f»lve Umj teeonble the KofleU rifle. We ere ewwe 
cbftleeertftiD lerifth of rifle^ with tuTOMt eiSjed, la 
DeceMerx for ehorflftf eod reeefrlng cberge ; bwt ea 
inproveme&i he eflecled withoet rededaf the 
total leac^h of rifle ead hepooet coabiBed. Thhe 
three lachea fron the i«nftb of barrel, end add the 
weight of aetel tbet would thoe be removed to the 
dieaeter of the barrel ; thla will locreeee ItaatKftgth, 
l&eore Bkore eocur^ of elm, ei»d e&ehle thaeoldaer to 
heodle it more eedlj. Tlve bepoftet mep be iMoaoed 
ie Wftfth three ifichee wlihout eddlog e eiagle ouftoe 
lo Iti weight ; ead by oMng the ftry beet of metftl He 
etteof tb will not bo dimiftiehod. 



onywoy. 

'Then ogoin, thot's one in a miilion. So thot's not bod odds. And they might hove been 
the neorty one oirt of ten who were nuts." 

(DoeiecreC) "Well thonlcs a lot, Kurt." 



Sxtrflordiaery 
Eiilfl SbootiA^. 

Messrs. Editors: ^ I send you 
e diagram of ^tooting made in 
this place on Wednesday, the 
24th Inst. Hearing of Berdan's 
great shooting, ! thought I 
would send you a san^le of 
''shooting as is shooting." 

These shots were made 
precisely as drawn, and can be 
done again. If physically 
capable, I would join the 
r^ular corps of riflemen. If 
allowed to go upon my "own 
hook." iBider the gownment 
employ, I would do aud) ser^ 
vices among the rebel officers 
as would save thousands of 
useful Uvea. I am a locomotive 
engtoeer, getting 12.90 a day, 
but I would throw up all, if 1 
could do so satisfactorily. 

Shooting men will appreciate 
the accuracy of the target I 



send you, and there are many here who would like 
to see it published. If of sufficient interest I would 
be pleased to have you do so. I would refer to my 
master mechanic for the reliability of. 



Your obedient servant, 
George N. Miller 
Allegheny, Pa., July 29, 1881 




10 shots. 200 yards, with rest. 8^ Inches from 
center d shob to the center of the target; or 
from edge of bail to center, an average of 3-5ths 
of an ind). Rifle by James, of Utica, N.Y. — 
Shooting by Geo. N. Miller, of Allegheny City. 
Pa. 




By KURT SAXON 

For guarding the homestead, stoppiiig 
traffic and attacking enemy installa- 
tions, you can't beat the cyanide smu<l'e 
pot. It is the simplest, dieapest, quietei t 
and least destructive of pr<^rty. 



don't care to buy it ready made you can 
make it yourself from easily gottoi, less 
complex chemicals. Its simple manufac- 
ture is described on page 9 g of THE 
POOR MAN’S JAMES BOND Vel. i . 

7b make a cynide smudge pot, all you 



If an armored column were ap* 
(poaching your holdings, why blow it U|' 
and waste so much good material? 1/ 
marauders are sneaking around, why 
take any dunces of getting sbd? When 
attacking an enemy installation, why 
alert their personnel with gunfire? 

The cyanide smudge pot is the poor 
man's neiAron bomb. It’s very simple 
and if you have the sense or the oppor- 
tunity to use wind direction, you can not 
only protect yourself from any land at- 
tauc. but can take your opponent's equip- 
ment with impuni^. 



Potassium or sodium cyanide can b 
purchased from many chemical coir 
panies rather cheaply and in bulk. If yo 



need is a tin can of whatever size seems 
suitable Fill it half full of cyanide and 
place it where the wind will blow th egas 
toward the objective. Place it as close to 
the objective as possible without being 
detect^. 

7b use, pour one part by volume of 
sulphuric acki into two parts of cyanide 
Then get away fast. The gas will im- 
mediately billow up and flow downward. 

Only a whiff or two is sufficient to kill 
any humans or animals in its path. After 
a few minutes to an hour, depending on 
windspeed. it will be safe to walk about 
the area, enter any structure or vehicle 
in the path of the gas. 

Nest issue will feature cyanide hand 
grenades. 
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The Scientific Amerieen ~ Sept ilSi 

WHITE eUEPOWDKB. 

There Ic ea article upon the above eabject hj U. 
Fohl, a German chemist, in the London, Alinbnigh 
and Dublin PAtfoeepAkSi fbr Julj last, and 

another on the same subject in the CSemio&l J^aee, 
Aug. 24th, by F. Hudson, Esq. Conaidetable atten- 
Uon has lately been given by some chemists to t b| g 
peculiar substance. The former states that prussiate 
of potash 20 parts, sugar 23 and chlorate of potash 49 
parts, make good white gunpowder. In exploding this 
powder, 100 parts of it yielded 47-44 o( gaseous pro- 
ducts and 62-06 solid rettdue. Ordinarily black gun- 
powder furnishes only 81-83 of gaseous products and 
68-06 of solid residue. The efficiency of gunpowder 
is measured by the gases which are produced from it 
by explosion. An equal weight of white gunpowder 
will produce 1-67 times the explosive effect of the 
hla^. In order to obtain the same effect on projec> 
tiles and in mines, only 60 parti of white power will 
be required for 100 parts of the common Idnd. The 
residue of the white being as 31 -63 to 63 of the black, 
it is more cleanly, while the heat generated when It 
Is Ignited is much lower ; and a greater number of 
shots can Im fired with it without heating a cannon. 

M. Fohl considers that white gunpowder, being 
more energetic in its action than common black pow- 
der, it approaches more nearly gun-cotton for effi- 
dencj, az^ It has the advantage over this substance 
In being more easily prepared, keeping for a longer 
period of time without change, and is cheaper. TbU 
powder is not only easier of preparation than the old, 
but it may be made in a few hours in great quantities 
with very simple machinery. U. Fohl states that it is 
difficult of explosion by pressure and percussion ; but 
Mr. F. Hudson, in his communication to the Chmicai 
states that he made several samples according 
to M. Pohrs receipts and found that when be mixed 
the materials moist, then dried them at 160^ Fah., 
the powder was very liable to explode with Action— 
tt was indeed percussion powder. Tikis was not the 
case when they were mixed dry. He says A cau- 
non loaded with white gunpowder goes ofl* ou the 
application of n few drops of sulphuric acid applied 
at the touch-hole, llio property of this gunpowder 
may possibly be applied to some advantage in the 
preparation of bomb shells for long ranges. These 
shells would not explode until they strike the object, 
if filled with white powder, and contain a small 
glass vessel with sulphuric acid* No explotdon of the 
^ell would take place in the air, as is too often the 
case with the ordinary fuse shell.*' 

As this white powder contains a very large amount 
of the chlorate of potash, it will corrode the locks 
and barrels of rifles more rapidly fhan common gun- 
powder. It, however, may be used as a good subetl- 
tute, if saltpeter becomes scarce and high in price. 
It will also require to be handled with more care, hs 
it is liable to explode with severe preseare. We have 
exploded it easily on an anvil by a blow with a ham- 
mer. As it is very cleanly we would prefer it to black 



powder, and it may yet be so manufimtured, we be- 
lieve, as to become a substitute for it, for most pur- 
poses. 

The Scientifie AmerieaD — Juhr 2 ,list 

BLASTUrO BT BLBCTBlCnT. 

The following Illustrated description for conducting 
blasting operations by electricity is, in substance, 
taken from the Calcutta Journal, and will 

be found very useful and interesting to many of our 
readers. It is best adapted for Urge bUsts, ss it 
would be rather expenHve 'm comparison with the 
fuse, for common operations, such as blasting small 
rocks 

pixpxaaTioa or caiteidqis. 

Take two copper wires covered with gutta-perebs of 
the ordinary else employed to make the connections 
of telegraph instruments commonly called No. 0 
gutta-percha wire. l*bey may be of any length most 
convenient from 6 inches upwards. In the annexed 
drawing, Fig. 1, they are shown for convenience sake 
to be o^y about 6 indtes in length, but It would be 
preferable to have them suffidantly long to project 
out of the b61e a few inches above ^e surfsos of tbs 
ground, because then no fears need be entertained of 
any derangement to the connections made with the 
two battery wires to the two ends, A A, Fig. 1, dur- 
ing the procem of filling in the bole, whldi derange- 
ment would Injpre the insulation and nullify tbs 
action of the battery. It ahonid be obeerved here, 
that in cs^es where ^e shorter wires are used, it will 
be necessary, after making the oonnecUons with the 
battery wires, to cover the connections over with thin 
sheet guUa-porcha (or paper would do, if the hols is 
perfsotiy dry) so as to insulate them perfbeily from 
eadk other and from the earth. B B, Fig. 4, will 
illustrate the manner in which this is done. 

Let the two wires first mentioned be twisted toge- 
ther for a length of about 3 inches, as shown In Fig. 
1, care being taken to leave their lower extremities, 
C 0, free for about an inch, separating them about 
half an inch from eaoh other. Bemove the gutta- 
percha covering for a length of about a quarter of an 
inch, as shown at, 0 C, Fig. 1, and brighten up the 
ends with send paper, and then stretch across them a 
very fine iron, or better, platinum wire (also pre- 
viously brightened up with sand paper), twisting it 
round the copper wires, and fixing it in the manner 
shown in the figure. The upper extremities of the 
two wires, A A, are also separated, and the gutta- 
percha stripped off for about an inch, for the purpose 
of connecting them to the two wires which are to pro- 
ceed to the poles of the battery. If these connections, 
owing to the shortnessof the wires, are to come with- 
in the hole, great care must be taken to insulate them 
fwm each other and from the earth in the manner 
alreaay explained and shown at B B, Fig- 4. Hg. 2 
shows the body of the cartridge, which consists of a 
tin tube S inches In length and three quarters of an 
inch m diameter, the joint being well soldered In 
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order that it maf be impermeable to water. Oa in- 
trodndng the wiree iato the tube tho7 fthoold be 
placed in the center, m ehown in Fig. 2, and great 
care ehonld be taken to prerent the two wiree from 
to aching the oataide of the tnbe anywhere. To guard 
against this most efiectnally, the two ends should be 
opened put and then turned Inward again, as at D D, 
Fig. 1, so that the gutta-percha shall press well 
against the sides of the tube ; thus retnoTing sll pos- 
sibility .of the exposed ends of the wire coming into 
contact with it. The two wires are passed through a 
cork, and fitted firmly to tho upper end of the tin 
tube, as shown at E E, Figs. 2 and 3, and made per- 
fectly water tight by being covered orer with a cem- 
ent composed of two parts beeswax a nd one part resin. 
The tube is then filled with powder at its other ex- 
tremity F, which is Ukesrise stopped with a cork and 
cemented in the same manner. Fig. 2 shows the 
manner in which the cartridge is placed in the hole, 
after having carefully expelled all dust and moisture, 
great care being taken that the cartridge is situated 
In about the center of the charge of powder intro- 
duced into tho hole, as shown at 0, Fig. 4. Above 
the powder is placed s plug of straw, dry grass, or 
tow, shown at H, to allow, between the powder and 
the filling in, a imall space filled with air, and above 
the plug dry sand Is poured in until the hole is filled 
up to the surface, as shown at K. The two ends of 
the wire then, 1 1, which projects above the surface 
of the ground, are connected with the two poles of 
the battery by means of insulated conductors of suf- 
ficient length to allow of perfect protection from any 
dangers arising from the explodon. He greatest 
caution should be observed In not connecting the two 
wires with the battery unUl the moment the explo- 
sion Is required to be made, as the efiects are lastaot- 
aneouB. If necessary, a number of shotacan be fired 
together, either simultaneously or In such rapid suc- 
cession as to be all but simultaneous. 



BATTBRin. 

The battery best sdpted for igniting the cartridges 
is Gallan*! battery, commonly called the “ Mayoooth 




Buttery.” This is the simplest and cheapest form of 
battery, and can be most readily made up in India. 
It is very powerful, fifteen cells being sufficient for 
all purposes of ignitiou, or for conducting electrical 
experiments in geoerai. Two forms of this battery 
are shown in Figs. 6 and 6, the one being circular 
the other square. Three cells of each kind are only 
shown, as they are quite snfficient for illustration. 
The number of cells required to make up a battery 
sufficiently powerful for firing a shot will be from 
fifteen to fifty, according to circumstances. 

CiaCtLAR CHX BATTBET. 

He battery oonslsts of, first, a circular earthen- 
ware cell ; secondly, a circular iron plate ; thirdly, a 
porous cell ; and, fourthly, an amalgamated dne 
ingot. Hese three last named are placed within the 
earthenware cell in the order above enumerated, and 
which will be seen more clearly by referring to cell 
H, Big. 6. After placing them together, the space 
between the porous cell and the earthenware cell Is 
filled up to within half an inch of the top with pure 
nitric acid, while the porous cell la filled up to with- 
in half an inch of the top with sulphuric acid diluted 
with water in the proportion of 1 of acid to 10 of 
water. He cells are connected together with a piece 




of copper wire, care being taken to connect the iron 
of one cell to the anc of the next cell, and so on, 
connecting the lion and xinc alternately throughout, 
as shown in Fig. fi. 

SQUAB! CBLL BATTXBT. 

His battery is simpler in arrangement than the 
previous one, and can be made up more easily and 
rapidly in this country. The outer cell is of iron, 
within which is placed the porous cell, and within 
the porous cell is placed the amalgamated zinc plate. 
He arrangement is clearly shown in cell 0, Fig. 6. 
He pure nitric acid is poured within the space be- 
tween the porous cell and iron cell to within half an 
inch of the top, and the sulphuric add, diluted with 
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mtar, m More, ia the proportion of 1 of edd to 10 
of weter, b poured into the porotu cell, AlUag it up 
to within hftlf an inch of the top of the cell. The 
connectionB are made as before, the iron cell being 
connected with the zinc plate in the adjoining cell, 
and ao on alternately throughout ; great care ahonld 
be taken to prevent the iron cells from tcucbing eedt 
other, and It is necessary in arranging them to pnt a 
piece of brown pasteboard or wood between each. Ten 
of these cells are sufficient to ignite cartridge, bni 
the actual number to be used depends upon the dr* 
cumstances and nature of the operariras. Twenty 
cells of this battery have been found luffident fbr pr<h 
dudng the electrical light. 

Vines may be sprung at a considerable dietanoe 
away by the electric battery, as thus described. Ihs 
Bussians had the Malakoff and the Re<Un Towers all 
mined underneath, and filled with powder, in order 
to blow them up if the allies should storm them. 
They had wires connected with an electric battery 
at some distance off, but the Halakoff was saved 
from being blown up when the French entered, 
for a cannon ball bad cot the electric cord, and the 
mine was thus rendered harmless. Part of the Bedan 
was blown up, but no person was injured, as the 
English soldiers had been withdrawn almost as soon 
as they entered, as it was rightly suspected the fort 
had been mined. 

Scientific Americu— Jnly 27, 1161 
lODXAiri XXnBIKBirTS WITS effSPOWDKR. 

When ordinary small-grained powder is bnrned in 
a cannon, the combustion is so rapid, and the gases 
are consequently so quickly developed and so highly 
heated, that an enormous pressure is produced at the 
breech of the gun before the ball starts from its seat; 
then, as the gases expand, the pressure is rapidly re- 
duced, BO that the velocity of the ball is small in 
proportion to the maximum pressure exerted upon 
the gun. It occurred to Capt. T. J. Rodman, of the 
Ordnance Department, V. 8. A., that if tbe pow*dcr 
were made to burn a little more slowly, the pressure 
would be lesB at the breech, and would follow up the 
ball with more force during its paspage out of the 
gun, thus giving greater velocity to the shot with 
less danger of bursting the cannon. 

The first plan that he tried for producing a slower 
combustion of the powder was to make it In large 
grains, which were compi cased with great force, so 
that they could not be permeated by the gas, and, 
consequently, could bum only by a gradual combus- 
tion commencing on the outside and extending in- 
ward. Powder of the same quality in every respect, 
except the size of the grains, was prepared by the 
Uessrs. Dupont, the grains in one sample being all 
three-tenths of an inch in size, those of another four- 
tenths, of another five-tenths, and of the last six- 
tenths. Capt. Hodman made a series of fires with 
this powder in a ll-inch gnn, using tbe same weight 
of charge, 12 67*100 Ibe., and the same cylindrical 
shot, weighing 183 8-10 t>s., at every fire. Five fires 
were made with powder of each size of grain, and the 
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mean results are exhibited in tbe following table : 



DiamsUr 


Velocity of 


Preuare ot Gas. In Pounds. 


of Oriin. 


Shot. 


At bottom of bore 


At U in. 


At 28 in. 


.6 


933 


31,370 


10,350 i 


8. 0.^0 


.6 


1 933 


21.310 


11,170 


7,300 


.4 


361 


25.590 


10,750 


7.300 


.8 


! 890 


3'»,3.30 


10,710 


0,680 



me smaijesi'gramea powder, lriroe-tf*nu)fl of an 
inch in size, produced a pressure the bottiun of the 
bore of 35,000 tw. to the square inch, which was re- 
duced to 6,700 Ihs. at 28 IncljCK from tlic loUom o( 
the bore, giving a vehx*i(y to the shot of only H'.iO feet 
per second. While the pi>W(icf of largest grain, six- 



tenths ot an inch in size, though producing a pressure 



ol only 21,000 Ihs, at the bott.^m of l>ore, followed it 



up with 8,000 Ihs. at 28 Incljcs, and gave a velocity 
to the shot of 033 feet per second. 

'Ihe granular form, however, is not the l>e8t for 
'^annon powder, whatever the size of the grains. In 
vrder to give the greatest possible velocity to the sLot , 
with such degree of pressure as may be safely em» 
ployed, tbe pressure against the shot should continue 
nearly uniform throughout its passage from the gun. 
It should be exactly uniform were it not for the fact 
that a lees pressure will bnrst a gun if applied to its 
whole length than is required to burst it if applied 
to only a portion of iU length ; hence tlia pressure 
should diminish as tbe shot recedes from the breech, 
but not nearly as rapidly, as the experiments Bhow 
that it does diminish even with the largest gr<uQed 
powder. 

As tbe shot starts very slowly at the breech, and 
moves with constantly accelerated velocity in its 
coarse through the bore, in order to make the pres- 
sure uniform throughout, the gases should be evolved 
from the burning powder with a correspondiog accel- 
eration. But, if tbe powder is granular, the combus- 
tion commences on tbe surface of the grains and 
proceeds inward, constantly reducing the size of the 
grains, and, consequently, the extent of the burning 
surface. Thus the rapidity with which the gases arc 
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evolved is retarded instead of being accelerated. 
Capt. Rodman conceived that if the powder was 
formed into hollow cylinders to be tired wholly from 
the inside, the burning surfiice would be enlarged as 
the combustion progressed, and, consequently, the 
rapidity with which tljc gases were evolved would be 

accelerated. In order to confine the combustion to 
the interior of the cylinders, he molds them tt^etber 

into a cake, as represented in the cut. 

The cakes are submitted to a poweriul pressure In a 
cylinder, the plunger being armed with wires to form 
tlie holes. In practice, the axes of the cylindrical 
holes are parallel to that of the bore. The cakes are 
made from one to two inches in thickness, the ent 
representing four of them piled one npon another. 

Capt. Rodmun says that the increasing rapidity of 
the evolution of gas may be regulated so as to give 
any pressure deured along the boro, by establishiDg 
the proper relation between the number and diameter 
of the cylindrical holes, and the thickness of the walls 
between them. 

“The initial burning surface, and the ratio of the 
maximum to the mean pressure, may also l>e varied 
ify varying the numl>cr and thicknehs of the cakes in 
ii given weight of charge ; the InitUI burning surface, 
an<l the maximum pressure both increasing with the 
uuinbiu' of cakes, since the burning surface extends 
over the w'holo MUif icc of Ihc cukttJ. 

*• 'I’lie tiiickncsbof walls l)ct ween the cy linders should 
i>e such HH to be 1 turned through, or consumed, befoto 
the i)r<»jectile loaves the gun ; and for ordinary veb>c* 
ities we sljoiild econoini/o in weight of charge, by 
makittg the walls of such thicknet^s as to burn through 
iiy tljo time the projectile has travcrseil Iwo-thirds or 
thrcc'fourthn of the bore, and allowing the gas to act 
expansively from there to the mu^le. 

*‘lt will readily l?e seen, from the foregoing, that 
this form of cartridge gives us entire control r>ver the 
rote of combustion of the charge, a fact the import- 
ance of which can hardly be overrated ; for, taken In 
crnmection with the hollow mode of c.uting cannon, 
it removes all limit, as regards safety, to the caliber, 
of which even cost-iron guns may lie madih * 

Ozark Bear 
Claws 

If faced with assault, especially by one 

* ^ ^ ^ 

» 

I 

I 



U.^9.r 
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with a knife, two knives are always bet- 
ter than one. The Ozark Bear Claws are 
two knife handles with slits beside the 
Uades to accommodate the blade of each 
Into the handle of the other. 




Closed, it just looks like an eight inch 
long by erne inch thick piece of wood. It 
can be carried in the pocket and can be 
used as a yawara stick until you feel the 
need for more drastic measures. Then it 
becomes two razor-sharp knives held one 
in each hand and hard to argue with. 

The wood components are six four inch 
I<mg by one inch wide by 1/4 inch thick 
pieces. Three pieces go for each end. The 
four outside pieces are hollowed out l/8th 
of an inch, leaving l/4th of an inch of un- 
cut wood around the three sides. One 
knife blade handle is epoxied into the top 
half of one and the bottom half of the 
other, then all the pieces are epoxied to 
make an unbreakable bond. Care must 
be used to hollow out the blade holding 
sections so they fit sm^ly. This is so they 
will hold together until purposely pulled 
apart. 

Sdentifk Americmn — Sepl 7, IMl 

A VEW MOPE Of C098TRUCTIN0 CAimOH. 

B7 9 . C. BABCOCK, C. K., CHICAGO, ILL. 

Notwithstanding the very satisfactory accomplish* 
menu of modern artillery, there yet remaina a great 
opportunity for improvement in Its efficiency. This 
branch of military science ehould receive a greater 
Hhareof the attention of our scientific men, for if 
ran non are to be constructed doubly efficient to any 
now In use, we cannot, without imminent danger, shut 
our eyes to the fact. 

Bettor field pieces arc wanted, combining greater 
stroiigth and lightness. Before any degree of per- 
fection in both these requirements can be obtained, 
the following problem must be solved:— What method 
of construction will occasion the most equal distri- 
bution of the circumferential strain, throughout the 
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mans of metal ? 

No known material is capable of receiving a tensile 
strain without stretching. Cannon are subjected to 
two indirect tensile strains, circumferential and )on> 
gitudinftl. Now it has long been known (but not 
generall7 understood) that increasing the tbickness 
of metal in a gun does not increase its circumferential 
strength beyond a certain point. This fact is easily 
proved and explained by the following experiment;— 
If we make equi-distant concentric lines on the end 
of a hollow cylinder of soft brass, Fig. 1, and impart 
an equal circumferential strain by means of a circular 
wedge driven into the bore, Fig. 2, we can at once ob- 
serve bow much more the inside is stretched than the 
outside, or even the intermediate spaces. The spaces 
between the lines will be seen to vary in width in 
direct proportion to the amount of strain on each, 
showing that while the inside space is strmned almost 
to breaking, the intermediate spaces are mnch leas 
strained, and the outer scarcely any at all. 




Now if wc iporcas»o the strain sufficiently to pro- 
i\wt r fracture, by dviving the still deeper. Fig. 

;j. if will be observed that the inner spares will 
cotnpl^t^ly sevowl, whMo the outer remains ri>m par* 
ftti v»*ly sound. __ 




The law has been found that in cylinders of metal, 
the circumferential strain on the different parts varies 
inversely as the squares of the distances of the parts 
from the axis. According to this ratio a two-inch 
gun with two inches of metal, will be internally 
fractured before the exterior receives one* twelfth part 
of the strain causing the fracture. Of course Increas- 
ing the thick ness still more would add very little to 
its strength. 

The longitudinal strength has a direct bearing on 
the circumferential. The metal undergoing the op- 
posite strains of compression and exteneion at the 
same time, is weakened in the former capacity in pro- 
portion to the strain in the latter, therefore increas- 
ing the longitudinal strength by adding tbickness to 
the gun, increases its drcamtountial strength, but it 
is only to a certain degree. 



Longitudinal strain being uniform does not affect 
our ratio of the drcnmfeiential strain. Ordinary 
guns have a longitudinal strength twelve times 
greater than their dreumferentiai. while the strain 
in the latter direction is eight times as great as in the 
fonser. 

I think no better disposition of a solid mass of 
metal will ever be miuie than in the scientific pro 
portions of the Dablgren guns ; yet what a pity to 
have so much of the material comparatively idle. 

How then are we to equalise this immense circum- 
ferential strain which possesses the same ratio of in- 
equality in all solid masses of metal ? 

A sdentific Arrangement of the material should 
made whereby the several parts would take a moder- 
ate share of the strain, instead of the interior parts 
having too much and the exterior too little. 

Ktttnerous plans have been tried to accompllsi) the 
object, yet none have succeeded better than Arm- 
strong or Whitworth. The wonderful accuracy and 
range of their guns is owing to the great velocity 
given to the shot which thei method of construction 
alone renders possible. Their respective plans, al- 
though alike in principle, uifttr somewhat in execu- 
tion. Their guns are built with concentric tubes or 
rings shrunk successively cn each other with a grad- 
ual tension. The tension *s increased from the inter- 
ior to the exterior of the $un by a greater expausion 
In the heating of the differ Kut parts. 

Another plan has been attempted to accomplish 
the same object by winding wire around a cylinder, 
increasing the Uusion each layer. Were there no 
longitudinal strain to contend against this plan 
would approach perfection ; but it being necessary to 
brasc the wire together in order to give the gun suf- 
Bcient longitudinal strength, the heat required in the 
operation destroys the tension, rendering the gun at 
once Inferior to one wrought in a solid mass. 



a 




As has said licforv, tlic longiludin d strain 

weakens the circumfrreiitial slvoiigth ; Ibis is a fact 

pertaining to all cannon that have yet bvon rmist met- 
ed. The idea has occurred to me, that in such a pre 
dominance of the longitudinal strength compared 
with the strain, that such an arrangement of matcrinl 
might be ma<le whereby tlie lotigitii«linal strain would 
assist, instead of weakening the circumferential 
strength. My plan for accomplishing so soeming an 
Impossibility Is os follows 

On a cylinder of Gist iron (the Iwst material for the 
inside of a cannon) shrink a layer of wrought iron 
rings with Tnoclorale tension: theso, with the cylin- 
der should form about one -half of the thickness oi 
the gun, Fig. 4. Bivnds of steel should now wound 
spirally in alternate 1ti)'ers to the required tliickness, 
reversing the winding each laj-er, Fig. •>. These 
bauds should l>e w<umd while heated directly from a 
furnace prepared for the purpose, and the tension in- 
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creMed on eiuili layer in i)roporlion to ita diatance 
from the bor«t, l>v rcgnlatinjr the heat. 

S 




I ftm inclined to believe tlut thl# tnelhod of con* 
itmcUon win make a Btron^r gnn than ban jti been 
produced. longitiKlInftl Btrain on the epim) 

windings, inn’cascs the tension at the moment of die* 
charge wlien ond where it is most neo<iod, for no s)d* 
nU can be extended longitndlnolly withont dlminitU* 
ing in diameter. The arrangement of the materiahi 
in the order of their expansive properties, git*cs more 
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THE WEAPONEER 

work to the exterior of the gun, for cast iron is dotiblx 
mote expansive than wrought iron, and wrought Iron 
evsn doubly more expansive than steel* 

The proper proper tionment of the dlftorent mate* 
rials In inch a conRtntcilon can only be obtained by 
expsrltteDt \ when found, a gun must be m>iU of 
immense strength and comparatively light. 

An increase of strength in a cannon is an increase 
of its power and efficiency as an engine of war, es- 
pecially when Ughteess is also comUnsd. Modem 
Ingeniaty Is advancing the perfection of the powdsr» 
here and pr^eetOes fisr more rapidly than the gun li> 
aelf will permits, and when cannon are made stronger 
and more sdsntifleaHy, it will be rime to turn oar 
attenrion to the minor considerattons of prf^eoritsi 
and braadi-loading, 

much better than the tragmentatkm grenade as it it not 
aoi^. Nor does it d enir oy property or canae cloaad 
cnakat funarals. 

A modifiratlon of it is an excellent protector for the 
boooe when you are away* For cleaning out fag bars or 
enemy cmpUcemenU you can find no better weapon. It 
Is easily made and costa next to noriUng. 

Tbe materiale are a 18 ounce tin can, with Ud. one 
square foot of cotton doth, duct tape, a four oonce glaas 
bottle with a sturdy plastic top, sulfuric add and 
cyadde. Ihe igniter U a palnudxed, one indi thick Modi 
of wood with a sturdy nail throu^ it 

First ptnefa a dotm bdes in tfas can with a diarp naU 
and a hammer. 

Cut a ainan foot of doth Into a drde and pnaa it 
A 




NOTCH 



STRING 



POINTED 

DOWEL 
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around tbft indde o( the can with ita edgaa protradtng. 

Pot about an Indi d cyanide into the can ^ pot the 
bottle of fu4dniric add in the exact middle. FID the can 
around and above the bottle with more cyanide. 

Gather the cloth and tie It tightly with string ot wire. 
Pot on the can’s lid and seal the graiade on top and 
■round the top side wltti duct t^w. 

Cyanide attracts moisture so the grenade should be 
sto^ and carried in a sturdy plastic tip lo^ storage 
bag. 

To use, remove from the bag and insert the naD into 
one of the holes near the middle of the bottle. Give the 
block a sharp smack with your p^irn to br^ the bottle 
and then toes it into the tomb <d your choice. 

To booby trap your home is easy. AU you need is some 
wood, sulphuric sdd, cyanide, dowel, inner tube rubtwr 
band and a plastic butter dish. 

For the base, use a one foot long by one inch thick by 
three inches wide piece of wood. At one end, nail on two 
pieces of wood wUch have been drilled to hold a thin 
dowel. DriD a similar sized hole through the side of one 
end of another one foot strip of wood. Saw a piece out of 
the other end to form a notch. 

Cut a large nail in halt, sharpen It and Hang it into the 
middle of board about one-third of the way ^om the 
notdied end. 

Cut up a tin can and bend it so there U about an inch on 
one side of the bend and three inches on the other. Cut 
two three indi stripe of this and cut a deep saw edge on 
each. Glue or tape the jagged strips about ttwee indim 
apart on oppoelte sides of the naD. 

Put a strong rubbtf bend cut fnm an inner tube 
around the ends of both boards. Stretch It tigMy and 
prop it ig) with a dowel pointed at the top end. Tie e str- 
ing to the dowel and strdch It to a door knob across a 
coiridor or haU where an intruder would be bound to 
walk into It 

Before leaving your borne ot ofRce, put a plastic but- 
ter dish or like container under the nail. Pd a plastic 
bag with several ounces of cyanide In the di£ Not, put 
■ four ounce bottle of sulfuric add on me cyanide 
Older the naU. 

When an intruder comet In contact with me string, the 
dowel wlU be pulled out and the board. wiQ alam down. 
The nail will break the bottle and the jagged tin will 
ttrad the plastic bag. The add wfll flood the cyanide and 
in seconds the area wfll be filled wttb deadly gas. 

The gas dissipates in a couple of hours. Ideally, you 
mould place the trap so you can at least see me taut ttr- 
ing whm you open the door. If tt im’t taut you should 
hold your breath and go in and open some windows and 
get out before breathing. At the same time, turn on a Ian 
or air cooditiooer if you have one. 

Shut the door and return in a couple of hows. By then, 
it should be safe, even if it happened only shortly before 
you returned. 

Go bade in and examine the body. Take any money or 
valuables for your trouble. Dismays and the trap. 
Open and rummage through sme ^wers tomake tte 
pl^ look like a burglary was in progress. 

Call the poDce and tell them a burglar got in and died 
ole heart attack or stsnething. Hiere is little diance a 
thociMigh autopsy would be conducted and even so, you 
were out and be had no business tbwe and wb$t could 
thsy prove? If it is night and there are no witnesses out* 
side you can dump the vennin in the nearest alley and 
fo^et it. 



Sdewdflc Americtn— Sept. 1861 

What Guns Are Best. 

It Is DO doubt the desire of every army and nation 
to possess the beet implements of war, but great un- 
certdnty prevails as to which are the most efficient. 
The principles of operation and the principles of me- 
chanical construction embraced in the variety of 
weapons now brought before the public, are eo differ- 
ent, and the opinions are so numerous respecting 
their merits, that it is very difficuU to arrive at 
proper conclusioDS respecting them. A few words on 
this subject, to briog the matter intelligently before 
thewe in authority and the public, may beef some 
service. 

RiSed cannon are now hold to be the most cfAdent 
for artillery purposes. Their aim is more accurate 
Mid their range much greater than the old smootb- 
bored cannon, hence they are most destructive. It 
now seems to be the object of military autborlUcs 
everywhere to bring them into general use, and if 
one army is provided with rifled cannon, Its adversary 
must obtain similar guns or fight at a great disadvan- 
tage. For close engagements smooth -bored cannon 
must always be employed for firing grape and canis- 
ter ; therefore, although rifled cannon are the most 
efibetive at long ranges, smooth-bored guns must form 
a large portion of the eflective artillery belonging to 
an army for action at close quarters. 

There are two special classes of rifled cannon, respect- 
ing which there are divided opinions among military 
men and others. The one has a movable breech and Is 
loaded at the rear ; the other has a close cylinder 
behind, and is loaded at the muule. It is claimed 
for the breech-loaders that they can be loaded with less 
labor, are more convenient for receiving shot and 
shells, and that expanding shot are not required for 
them. The obJccUuns to them are, that they aromoro 
complicated and expensive in construction thanmus- 
sle-loaders, and they are more liable to get iujured 
and become inoperative in action. 

The greater simplicity of mus^sle- loading cannon is 
admitted, but either winged shot or expanding shot 
IS required for them. If mussle-loading rifled cannon 
are equally as good as breech-loaders, all the sound 
old smooth-bored guns in our arsenals, forts and navy 
yards can be converted into serviceable and efficient 
rifled guns by simply grooving their insides, and this 
can be effected at a very small expense. This is, 
therefore, the important subject for consideration, as 
it now divides the opinions of very able military au- 
thorities. 

The EngUih and the Prussian govemmenti have 
given their oountenance to the adoption of bree^- 
rifled cannon, and the Belgian govemmwii 
has recently propoeed to expend about $8,000,000 for 
the re-cenetroction of its artillery, adopting the Prus- 
sian screw-breech guns, which are said to be Ite dan- 
gerous in loading, more accurate in aim, and easier 
loaded than thoee which are charged at the mu sale. 
On the other hand, the French, Eussian^ Dutdi and 
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Swediih goyenunenU hikve adopted muasle-loadiog 
rifled cannon, the Hollanders having converted a 
nninber of their old wom-ont pieces Into good rifled 
gnns by a process which exhibits gennine economy 
and conttderable ingenuity. In the arsenals of Ho 
land there were a number of slx^pounder broDMgnr 
which had become so defective by use that they weie 
condemned to be rc-meited and recast. A happy 

thought struck one of the engineers. He proposed 
to clean out the bores and partdally fill them in with 
a re casting of bronze metal and then rifle them. 
This suggestion was carried out, and the old six* 
pounder defective smooth-bored cannon have been 
converted into rifled guns. By this simple process 
the Dutch have obtained from their old condemned 
bronze guns as efticient light field pieces as those oi 
France and Russia, at the expense of only seven dol- 
lars for each. 

Those who have advocated the muzzle- loadere and 
condemned those which are charged at the rear, say 
that the latter have been tried and condemned long 
ago —that they were the earliest class of gunsnnnde, 
therefore they should not receive that attention which 
is now bestowed upon them. Such a charge as this 
should receive but little consideration, for revolving 
firearms were really among the most early that were 
tried, and in the Tower of Tx)ndon there Is a firearm 
nearly two hundred years old, which has a revolving 
chaise chamber opeiated on the same principle as the 
most approved modem revolvers ; and yet inch 
weapons became lost to the public dntll revived by 
the improved Colt pistol. 

Every firearm should be judged upon a considera- 
tion of its own merits, after repeated trials, and not 
by the prejudices and Interests of any man or party. 
Tins is the only way to arrive at right conclusions 
respecting the merits of any piece of mechanism. 

Having paid considerable attention to various 
kinds of guns, wc believe that every sound gun in 
our country may be converted, at a trifling exj>ense, 
into a good and efficient rifled cannon by the simple 
operation of rifling. We consider It folly to expend 
large Hums in obtaining r^ew rifled cannon while old 
ones can be rendere<l m arly as good as the best that 
are made from new materials. 

The public has road .wounts of the Sawyer, and 
James and the Hotchkisn cannon, but the guns which 
have received such namcK arc coromfm rifled cannpn. 
The names of the inventors of the peculiar shot which 
were fired with rifled cannon, have bc^en transferred 
to the guns by correspondents of papers unacquainted 
with the inventions. 

In the construction of new rifled cannon for load- 
ing at the muzzle, wc believe it will be found advan- 
tageous to employ a screw-breech piece, to remain 
fixed in firing, but which, if a shot should get ^t in 
loading, may be removed for the purpose of get- 
ting out the chaige easily. This method of making 
muzzle-loading cannon would bo an improvement, 
we believe, and the same principles of construction 
may also be applied with advantage to small arms. 



THE GAROTTE 

By GENTLE BEN 

Tbe garotte has been made obsolete by weapons such os 
the silenced pistol. It's one advantage Is that, with ludt, 
you'll leave no blood behind. But your opponent will <rften 
defecate. However, sometimes you have to make do with 
what you have. Audit is the macbo assassination method. 
Mafia types are stUi terrified by that sort of hit. Practice 
it with a friend, in slow motion, a few times. You'll get 
very good at it if you have the mentality. 

One of the best garottes you can have is a leather 
b«^ace. Wrap the ends around your hands, bolding the 

ends in your palms. Always approach your oi^nent from 

behind, preferably unaware. Try to always pick on 
someone weaker than yourself. 

Eltber loop the lace over his head, or loop It before you 
place it over his head, whichever is quickest and easiest. 
That will depend on you and the type of garotte you use. 
Pull down and slightly to the side to tighten the garotte. 
Yank as hard as you can. Try to break his neck. Although 
you probably won't kill him by breaking his neck, even a 
minor dislocation will weaken him so he can't fi^t back 
effectively. 

Of course, if the idea is to capture the victim alive, be a 
little gentler. As you pull the garotte, bend down on your 
knees, dragging him down on his rear. Be sure your knees 
are completely bent, to protect yourself from back elbow 
strikes. Your balance is betur if you sit on the heel of one 
foot and keep the other foot flat. 

You are now in a tight, guarded position and he is in an 
awkward one. Keep the pressure on and hang on like a 
bulldog. There are many things he can do to you at this 
point. But if you are tough enough, they shouldn't be too 
effective. 

The garotte doesn't kill by strangulation. It cuts off the 
flow of blood to his brain. In about five seconds he should 
be noUcably weaker. In about ten seconds he should be 
unconscious or in a helpless, semi-conscious state. As 
anyone who has been the victim of a sleeper hold can tell 
you, it is a painless death. 

Another style Is the tall man method. This should be 
used only on peo^fle your height or taller. It gives you a 
much better chance of breaking bis neck. Its 
disadvantages are: you Leave yourself vulnerable to back 
elbow strikes; you turn your back on your opponent, and 
there is an effective counter, which I'll explain further 
along. 

You hold the garotte in the same manner as before. 
However, you don't loop the garotte over your exponent's 
head. Once you place it over his head, you turn around. 
This automaUcally twlsu the garotte. You then bend over 
and jerk the garotte as hard as you can. 

if you are attacked In the tall man manner, try a back 
elbow strike, before he tries to Jerk your head off. Get a 
band between your throat and the lace. If you fall in that, 
or fail to react in time, roll with his force and do a 
backward someruult over him (not as hard at you might 
think, considering you have his back todo it on) . With any 
hick, your neck won't get kinked up enough to keep you 
from fighting back. Anyway, you’ll be pretty well off for 
someMie dumb, trusting or naive enough to allow a 
deadly enemy to get so close, unnoticed. 

The piano wire garotte has the advantage in that it is 
less likely to be seen going over your opponent's head, and 
it tends to cut his hands if he tries to interfere. Its 
disadvantages are that it tends to leave blood behind, and 
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if poorly made, it tends to snarl <at the wrong time it can 
be quite embarrassing) . 

To my knowledge, the stories of cutting a man's head 
off with it are a bunch of bull. The man who taught me 
most of what I know of garottes tried three different times 
and failed to take the head off . He was a resistance fighter 
in Rumania during WW 11. Now a Green Beret. Contrary 
to the war stories you’ve heard, he was one of the few 
military men ever to use the garotte. He was faiiiy 
strong. If your intentions are to cut your opponent's 
throaty 1 suggest you use a knife. 

A sturdy snake catcher, such as one made out of pipe 
with the twine running inside, is a very good garotte. Be 
sure to pull your opponent backwards and move him to 
keep him from turning around. Very difficult to break his 
neck with this garotte 

The sleeper hold is a way to garotte without a garotte. 
Place one wrist on your opponent's throat, one on the back 
of his neck. Lock your hands on your elbows and squeeze. 
Pull him down in the basic garotte style. 



READY 

KILL-A-WATT 

By *^THE MAD DUTCHMAN ft DOC R06C0E** 

If you*ve ever been shocked, you know how dangerous 
electricity can be. Moat of us assume, when considering 
the ieth^ty of electricity, that hi^er vt^Uges are 
deadlier. 'Taint necessarily so! What kills is current 
('amps), not voltage. As you can see from figure 1, the 

/ ( 
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Fig. 1 Effects of electric current 



lethal range is between 0.1 and 0.2 amps. To dehver this 
dose, a voltage from 50 to 10,000 volts is necessary. Fac- 
tors that influence the voltage required are the 
resistance of the victim's skin, which can range from 
1000 to 50,000 ohms; the weight ctf the victim; where the 
current is appli^; and the person's biological 
resistance to sh^k (weak heart, etc.) 

The current delivered is derived from the formula: 
amps » volts / resistance 

To be most effective, the voltage should be applied so 
it wiU be across the heart; for example, from one arm to 
the other. Remember, it doesn’t help if the victim 
touches a high voltage source while insulated from the 
ground by rubber sole shoes or similar protective gear. 
Take these considerati<ms into account wh^ planning 



your defense system. 

The best voltage to use is approximately 600 volts. 
Happily, this can be obtained from an old TV 
transformers* high voltage taps. (Most late model sets 
(km't have them, so find an oldie.) If you don’t know 
what a TV transformer looks like, get one from a friend- 
ly neighb(»*hood TV r^irman. (Most repairmen have 
LOTS of old sets, and will be glad to seU you a 
transformer.) Once you have a transformer, you will 
notice many wires sticking from it. One set is to be con- 
nected to wall current (110 vac). One of the other pairs is 
the high voltage set. To find the right pair, ask the 
repairman or a friend who knows about electronics. 
Their location is a trial and error process which requires 
a VOM and a low voltage AC source. This can be deadly 
if you don’t know what you’re doing. 

If you don’t want to fool with a transformer, you can 
use 220 or evm 110 AC wall current. Many medium-sized 
pliable gas generators put out 220 as well as 110. 220 is 
normally used in dryers and ranges. Its plug is about 
twice the size of anormal wall socket, and resembles 
figure 2. 



Fig. 2 Typical 220 oullet 




Once you have procured your voltage source, you 
must imptonent it in such a way tiiatthe victim is in ex- 
tended and intimate contact with it, while at the same 
time not lowing the voltage source to be shorted out to 
ground. There also must be some provision of a fuse or 
circuit breaker so that cmce the victim is electrocuted, 
the current will not flow until the generator bums-out or 
the wiring overheats. If you ever have to attack a place 
protected by electric fences, you can defeat them by us- 
ing a piece of metal to ground out the fence. Just don’t 
electrocute yourself in the process. This technique will 
also probably alert any defenders. 

Some suggestions on applications; soup-up a cattle 
fence. Electric fences are best against a sneak, night at- 
tack. Supplies for building an electric fence can be ob- 
tained from the Sears Farm Catalog. Another idea is to 
r^lace your doormat with a piece of heavy wire mesh 
and wire the other side of the voltage source to the 
doorknob. (Gets rid bothersome salesmen, too!) Any 
sort of metal fitting, railings, etc. can be wir^ as long as 
it is properly insulated from ground. The ultimate would 
be a ladder with metal rails (wired to the power source) 
and wooden rungs. Even a car can be wired up similarly. 
Almost any metal fitting can become a deathtrap. Good 

luck! 




Fig. 3 Doormat Surprise 
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Army Type Air Pistol Easy to Build 



THE MECHANICAL PACKAGE 

S eriously surprising are the shooting 
Qualities of this home-designed, home-made 
air pistol. 

The idea for the gun came to Slide Rule 
Sam through a piece of mail addressed to him. 
and in turning it over to the editors, we Quote 
the note he attached to the script: '*It works. 

When I saw the idea and the sketch Eugene 
Amstus forwarded the Station the other day. I 
said it ought to make a good bunny-buster for 
that big jack rabbit that inhabits the neighbor- 
ing Bar-Circle Bar-Circle Bar-Circle Bar-Cir- 
cle cabbage patch. He’s been thumping around 
under the Exp. Sta. shack a lot these winter 
nights, and 1 aimed to get him. We built this 
little gun according to Amstus^ sketch and yes- 
terday had rabbit stew. The thing is simple— 
just brass tubing thrown together with a sol- 
dering iron as the sketch shows. Run it. 

Great fun!” 

As may be seen the barrel is of outside 
diameter brass. A 3/16" bolt clamps in through 
a babbit seat in the breech for ramming out 
refractory shot when jammed. 

1 he BB cube will have to be hand picked* 



MAGAZINE 193) 

and ought to be hard brass, just big enough 
to swallow a BB without trouble or friction. 
You'll have to adjust this to the shot you are 
using, as DB shot is never definitely standard. 

The pump barrel and the tank or concus- 
sion reservoir for storing air. are of brass tube. 
Use stiff springs for the valves, and cover them 
with oily leather, pounding them to a seat. 

Outside cover pattern and trigger frame 
are of sheet metal. The stock is of walnut 
screwed to an outlined butt made of fi" by 
I/I6" strap iron. 

A BB rammed down, eight or ten good 
strokes taken, and the gun can then be shot. 
Muaele velocity is controlled by the number of 
pump strokes. 

Shoot at a pine board to test the pistol. If 
a BB sticks in this board at 25 feet you have 
plenty of power for target shooting and for 
bringing down small game like Slide Rule’s 
jackrabbit. 

This will be found a practical and useful 
little weapon If carefully made. A relief valve 
can be fitted limiting its power for use in the 
hands of the youngsters. 



r 
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Pattern 
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Trigger guord 
/TfcJc from babbit 



luiJt of tubioo and odds and ondi of strap motal. this air pistol wilt bo found to bo Quito powoHul. Ono was 
•ctually built at tho Packmag Exporimont Station as pUturod and pavo good results. Cun is muzilo toadinp. 
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A MODEL 
Brass 

CANNON 

Shoots .22 Caliber 
Cartridges 




C LAUDK J. SISK (if Washington, D. C., 
writes hIxjik a sninU cannon he has made 
out of brass and cold rolled stock, and which 
shoots .22 caliber cartridges, either blank or 
loaded. 

Briefly his description runs like this: *l*he 

^lln can he made in any work shop which has 
a small lathe. l‘he barrel is of round brass 
st<H:k, and is in diameter at the breech 
and 7/16'' diameter at the muzzle. The bar- 
tel is bored on the lathe with a No. 2 drill. 
1‘he barrel is milled out, as shown in the draw* 
iiig below, for the side clamps on the bottom. 

'fhe wheels arc of wood, turned on the 
lathe. If close-grained hardwood cannot be 
had. use red liber, altho hardwood is preferable. 



Haro is an ison»atric of Claud# Sisk's litHa tfun. 

Side clamps and tail piece are cold rolled 
steel. Hammer is 

The materials list : 1 pc. round 

brills; 2 pcs. c. r. s. ; 2 wood or 

liber wheels; 2 pcs. c. r. s.; 4 

spigot washers 1 pc. J4^'x5/16"x4" c. r. s.; 
I pc. J4^'xj/a"xlf4^^ c. r. s'.; 1 length fi" screen 
door spring 2". 

Yon will also need I pc. round c. r. s. 
for rivets and the axle. 

I'he fiber washers are to separate the 
frame and the fiber spacers on the axle. The 
tritoter and the hammer can easily be work* 
ed out with a hack-saw, a drill press and a file. 




Th# barr#! and th# wb##ls ar# ftim#d on th# lath#, also th# br##«h. Th# r#st of th# part* ar# stock matonal. 
Hof# th# br#Mh with firing pin which is hamm#rod by a cold roll#d stool hamm#r. Th# trigg#r it pullod by 
a bf##ch cord and can b# mad# out of coM r#U#d stock by sawing with a hack*saw and th#n filing. 
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THE WEAPONEER 



Harrassment 
as a Weapon 

THE WEAPONEER Is crammed with 
all sorts of goodies that will extenmnate 
your enemies, but sometimes you don’t 
want to kUl or injure sccneone. You may 
want revenge for problems that don’t 
justify violence, for bdng dieatad, ot for 
being harrassed yourself. This is the 
time for harrassment. There is also vir- 
tually no chance of being caught, 
because the overloaded police wfll not 
give serious attention to anyone com- 
plaining of unwanted pissas being 
delivered. On the other hud, an explo- 
sion or corpse just might cause them to 
take notice. The following are a few sim- 
ple ideas that have worked. Th^ wiU 
really drive your victim nuts. 

1) KEEP QUIET! I This is most impor- 
tant. Don’t tell anyone who doesn't need 
to know about your project. Your victim 
can hear through the grapevine. You 
don’t know who your drinking buddy 
might tell. Don't threaten your victim. 
Let him wait to forget about you. Use this 
time to leam his name> address, phone 
number, job, etc< 

2) Send in magazine and book club 
subscription cards in his name. Order 
things C.O.D. for him over the phone. 
Sexually oriented publications are good, 
because they can cause a stir within his 
family and neighbortiood. This will keep 
him busy with unwanted bills and mer- 
chandise. 

3) Use the telephone. Read the Yellow 
Pages. Look for ads that say "We 
Deliver". Send him every conceivable 
product and service. These range from 
the obvious (pizzas, plumbers), to the 
bizzare (diaper services, gravel, 
manure). You can also send him 
salesmen, estimators, real estate agents 
and repairmen by telephone. 

4) Sell everything he owns. Do this by 
placing classified ads in the paper in his 
name for his house, car, boat, and fur- 
niture even if he doesn't own any. This 
will keep his phone tied up constantly. 
You can also have him offer to buy old 
tires, aluminum cans etc. The cost of the 
classified ad can be billed to his phone 
bill. 

9) Among the things that can be billed 
to his phone bill are flowers by wire, can- 
dygrams, and insulting telegrams signed 
in his name. All of these can be done over 
the phone, with no personal contact what- 
soever. 



WONDER COMPOUND FOR WARRIORS 

„ ^ by Kurt Saxon 

No matter bow well-armed you are, if your mind isn’t calm, your judgement will be distorted. 
Being ups« during a confrontation will give your opponent the edge every time. 

Worsc, in times of personal crisis or social uf^val your judgement may be so distorted 
that you may suspect frioKls of being foes. So you should have a good supply of the wonder 
coo^iound i for mu l ate d to keep your mind alert and your ideas in perspective. 

You can ga the herbs described further on at any health food store and make up the com- 
pound yourself. You can also buy it in bulk quite cheaply. 

rm not a snake-oil salesman and since I won't be sellii^ you this cc»npound, you can be 
wre it acts exactly as I s^ k does. It has been well tested on many peo|:4e, e^)ecially roughnecks 
and it doesn't turn a lion into a pussy cat. It just makes him a Uon who knows who to spriaa 
at. and whe^ 

Its mam eueci is to relieve stress. When you are angry, frightened, up against a situation 
you feel threatened by, your body releases adrenalin. This is Nature’s preparation for fight or 
flight. If you can do either; if the situation plainly calls for one or the other, little stress is 
involved. But if you arc frustrated; if either fitting or running away would be irrational, you 
freeze in confusion and helplessness. You spin your wheels and the adrenalin flows into your 
system, wasting itself in stress. You do nothing, as distorted impressions of reality flood in, 
making you feel only more helpless and insecure or angry. 

Coincidentally, as I was taking a break from writing this passage, 1 was rereading George 
Orwell^ •‘1984". The part I happened to be reading was from page 101. “It was at night they 
came for you, always at night. The proper thing was to kill yourself before they got you. Un- 
doubtedly some people did so. Many of the disappearances were actually suicides. But it 
needed desperate courage to kill yourself in a world where firearms, or any quick and certain 
poison, were completely unprocurable. He thought with a kind of astonishment of the 
biological uselessness of pain acKl fear, the treachery of the human body which always freezes 
into inertia at exactly the moment when a special effort is needed. He might have silenced the 
dark-haired girl if only he had acted quickly enough; but precisely because of the extremity 
of his danger he had lost the power to act. It struck him that in moments of crisis one is never 
fighting against an external enemy but always against one’s own body. Even now. in spite of 
the gin, the dull ache in his belly made consecutive thought impossible. And it is the same, he 
perceived, in all seemingly heroic or tragic situations. On the battlefield, in the torture 
chamber, on a sinking ship, the issues that you are fighting for are always forgotten, because 
the body swelb up until it fills the universe, and even when you are not paralyzed by fright or 
screaming with pain, life is a moment-to-moment struggle against hunger or cold or 
sleeplessness, against a sour stomach or aching tooth." 

Such deacdvatiiig stress builds not only in tiinee of real crisis, but in situations of quiet 
desperation such as a dead-eod job. an unhappy marriage, noisy youngsters, endl fM sdio^ 
work, debts, etc. One waass lo strike out and smash or just nm away. But honor or the law 

focMs, so oo^ wodd cloms in and even red sohiti(» ara Itidden becmiae te adieoaiin d^^ 

immediate a^ioQ, which is onpossible to oot who has respdnsibiiitiei. 

The reason for such stress in homo ti^ieas is the conflict between the upper and lower brains 
The lowCT brain is that of an animal, with the sanw drives and dcsim for quick action icw^ 
gratifleatioo as of any dog. A dog will fight or run, mate, eat, defecate, as the situation 
presents itself with tittle apparent inhibition. He has no upper brain with its intricate program- 
ming of rules, regulations, choices, responsibUities or taboos and the endless dos anj doo'ts 
which makes the human stand and take it and be glad and prosper. 

$0 when (he lower brain makes its demands, the upper brain curbs the instinct for 

giutificatioo and/or sohakim. You nnm not smash Ihe bosses tead, injure the iwisy 

the whining wife, quit scho<rf. go AWOL, default on your debts, and so on. But aU too often, 
the highest human Qqtes take on too many challenges and re^x)nsibiatics. This is what 
such stress in superiw men. So stress builds up so often and so long that even the best of men 
can refuse to go that extra mile or even yard. 

Wh« my compound does is suppreu the irrational in^iulses of the lower brain. ThaTs what 
tranquilizers such as Valium. Thorazine, and Librium do. But they also suppress the working 
of the UR»r brain, causing dullness and disinterest, almost like a lobotomy. They also dull 
the reflexes. Furthermore, after a few months on tranquilizers, the user becomes addicted and 
stopping brings on the same withdrawal symptoms as stopping heroin. 

My compound not only quiets the illogi^ demands of the animal brain but has no effect 
on the upper brain. For instance, I found I could score better on tests. Since the compound 
took away my nervousness, my upper brain could concentrate better. 



6) Arrange over the phone to have his 
utilities shut off. You can also file a 
change of address card with the post of- 
fice to divert his mall. 

7) Most of the techniques outlined 



It also gives a feeling of weii-being. One of my friends, Russ, was a drug-pusher and dealer. 
I had made up some of the conqx>und into a tea and gave him a double dose; eight ounces. 
Within three minutes he was actually high. 

He bcliev^ I had a super dope and talked of pushing it. It was a little hard to convince him 
that he was just fedmg normal, as he hadn*^ for years. Up until then, the only high he had 




POOR MAN»S JAMES BOND Vol. 3 



55 



THE WEAPONEER 



above can be done to him at wott. This 
will screw him up with his boas too. 

8) Watch your timing. Send in change 
o( address cards so Ms mall won't be 
diverted just when all the unwanted stuff 
will arrive. E)on’t disccffuiect his (^one 
Just when all the folks are calling about 
his ads. Do send deliveries and stdesmen 
at odd hours, and send them in <me day, 
but not all at once. Let the pressure build. 
Make him remember "'The Night of the 
Pizzas" and "The Day the Gravel 
Came". 

Tm sure this has got you thinking of 
other devilish ways to get someone. 
These are just the basic pointers and 
easy techniques. When it is not justified 
to physically destroy a person, you can 
easily psycologically destroy them in a 
blizzard of red tape, bills, magazines, 
and pizzas. 



Sckatifk American — July 27, 1861 

lUCTSlClTT rOE BXPLODIEO OCSPOWDIE 
la a leceot lociurc la LodUwq hy Prof«»*cr AWl, 
K,l: H., and Director oi thechemlckl c*ubll»Uwcut of 
the War Uepiutnicjit, Uc sUted that an vstcuMvv 
ivTksof e&poriueuU bee a mml« forWcitainintr 

tbv dilki«ntfgrm« of tWUhcUy which were iho mott 
ikU ivnUj^coui for exploding goupowder. ‘Iho lluhm* 
koilf coU, by Whirli elect I icily of blglk tyusiou ie vb- 
uined. he cooiddci'd wiki the b«Rt. WImt it caUc«l 
the fiiw " U*u been nad very auccOMfuDy 

In filing gunpowder Vi I th electilcity. It conaiRtK of 
two fine copper wlren, each coveicd mspuratoly with 
ffutu-perchft, then both pl«'»*d alODgibio, nnd bound 
together with uu oiiWr coating. It li hicn cut iuto 
eluiit IcDgtliK, oxpt'Ring the copper w til* at tbc cud*. 
MviRteuud gunpowder U iil.wvd upoii Vhc IcrmiimL 
01 < lid.' of IhvhC (iiM,f vvliui I'l.urd io Dm- liilm' tJoil 

l» clitugcd with I' 'wib'i to l« expUikd. A *p<uk of 

imluclivv iduDkliy Mint fiooi.v KliiiUiKoi d coll Jirt-K 
the iiiulsl gUDpo'vdi'i ;it iho *'inl *4 tli<* fom:. iui<l i \* 

pU-k'» IIk iluirKi wi<li nit, duly. IJiW moi^Kijid 

i:uupoivdiir i» pnis%rnl by mlsliiu' ib.* (id* 

'lU.dity with lUlilutc akoUolic Rolittiuii vftbloiidv t»f 
caUUim A liuec of mu h wilb pn 

gimpiuvdcr Hrui a bitif.i niiigncrU upp-.iutiiR for 
ftluig picetikity. fuitiiebed »portion of the o.iuipmcui 
of the Ibitieb .limy during iLc lute (‘hlna 
ui.il the ol'Riiur tisini to ihe opt'dition on the IVibo 
tivel were cleared rtwuy by clectlicttl diw.L«rgei». 

T)ic 1 hnigi !» of iiinvibj wliiJi arc nv*a lor bbi'liog 
midev wiUcr .'ud ih u.iliCR with eUctlbily, loe eilh« r 
Indohcd in cv Im Cfi»e or a b.ig of i ml U rubber, with 
Iho fust* pi ici'd In the middUu and copdot« 

tfd with tb^ l^nujllcl^llg wlr ' b* the migneto Hwh n 
iiiachlno wLlcb develop* the spark*. For field and 
miaiiig ot'CiulioDa jq miUWry eiigiDC«iing. a mag- 

nclo electric machine U more convenient tLxn a gaU 
vAbIc bitlery, and a very Bioall appaiAtua, made with 
lleirdHlee'8 Amerloin enti iron radial magnet* would, 
we thiuk. answer admirably for t»ucb puipubca. 

All luipiovcmeiit In the maj^nct fubO na» lately 
Ikcu made in rciideiiDg the priming compoeition 
more Bcn»Uivc by using a mix tine of phosphide and 
buipbuk of eoppei ainl I be c Ido I ate of ]»oUv6li. lliia 
(uiiidiig is put upon the terminaU of the cupper wire, 
and it is Igidtid with the atnallest size of mognt Co- 
dec trie QjachineB - such as tUo 6 -inch horscalioc m.ig- 
nct and a touting armature u#ed in Aineticit fo* 
medical purpoeos. 



known was from Che tktpe be made his living pushing. He was aoc the persoo to spread the word. 

I next put Paranoid George <*Wheds Of Rage*, THE SURVIVOR, Vol. 3) on the compound. 
For days be was really ^tarp and efficient. But be stopped ta^ng it and returned to his old 
security blanket of paranoia. He explained that be had stopped taking it because it kept him 
from being alert to the plots being hatched against him. 

Neither Russ nor George stayed on ii. Being artificially high was Russ's natural state. His 
only close friends were dopers and his only income was fr^ pushing . He had a psychological, 
social and financial interest in being abnormal and so Hell was his chosen condition. 

Paranoid George, ex^Stormtroc ^ ^ ex*biker, was in a constant state of Red Alert. He had 
no goals to be motivated toward. Normal pursuits held no interest or excitement for him. 

In a w^, both Russ and George were clinically insane. But the compound worked! And 
if it work^ when taken by two with no purpose, how much more effective would it be with 
someone with a destiny? 

But say you've not had enough shocks to your system to need the compound on a steady 
basis. Say, also, that your working and personal life is blissfully tranquil so you never need 
the compound. Hiink how things will be when the j^unnaceutica] companies go out of business 
and the millions of tranquilizer-dependent wretches are cut off and going crazy? You could 
trade or sell the compot^ for all the traffic would bear. You wouldn^ need to worry about 
the health food stores running out. You can grow it yourself. 

This compound is simple, legal, easily available and much chei^ than tranquilizers. It is 
a compound of equal parts, by weight, of hops, chimomile, valerian (the basis for Valium) 
and sculicap. It can be gotten from any health food store. To get it cheaper and in bulk, you 
ou^t to order five pounls of each from The San Francisco Herb Co. Twenty pounds of it, 
a couple of year's supply, will cost only S78.00. Tl^eir toU-ftee number is 1-800-622-0768 in 
California a^ 1-800-227-4530 out-of-state. They send U.P.S. collect, 

When you get the herbs, powder them in a blender. 

There are three ways of taking this c4M)biA«£k>n of herbs. One way is by making a tea. An 
ounce of each herb is stirred into two quarts of boiling water. As tiM water resumes boiling 
after the herbs are stirred in, the pot is taken off die heat, covered and allowed to set for an 



hour to allow die herbs to steep. 

Have another pot ready with a sieve or ct^lander. Put a cloth in the sieve or collander and 
pour the tea in. After the straining has stopped, twist the cloth so the herbs are in a ball and 
nwst of die liquid is out. The spent herb can be cofnbioed with the next ^em batch and resteeped. 
This makes the herb go 50% Either. 

The first dose should be eight ounces. After that, four ounces every few hours will keep 
you tranquil, with no side effects. 

In the daytime the nerves are soothed so you arc very alert. At night, the nerves are socahed 
so you'll sleep soundly. If you take sleeping pills, substitute the herbs. 

If you arc really down, the herb will give yu an actual high, as with Ruaa. After that you'll 
level off and from then on. if you take it regularly, youTl Just be nonnal. On the other hand, 
four given to a person who doesoH need it will hive no effect at all. 

The hops gives the tea a rather bitter taste, which some peo^ can't stand. Others learn to 



like it. » . * 

If you can't the taste of the tea, you can take it in its powder form. Actually, in its 

powder form, the herb goes much fuitber. The only difference is dial the M takxa effect in 
about three minutes, whereas the powder takes ten. The tea is be tter for gening hack to sleep 
if you awaken in the middle of tte night. 

To use Che powder, take s rounded teaspoooftil and dun^ it on the tongue. Don't breathe 
in or youll get a coughing fit. As soon at you get it in, wash it down with water or Juke. 
Aside from going further, the powder it more portable so you can easily take a packet to 



work or on trips. 

If, for some reason, you can't take it in tea or powder form, go to your pharmacy and buy 
a box of too No. 000 empty gelatin capsules for about S5.50. Open them and pack diem very 
d^tly with the c<Hnpound. About four is the usual dosage. 

This con^iound also cures alcoholism. Peo^e are always saying that alcoholism is a disease. 
Not so. The akohoUc is a depressive. 

Alcohc4 relieves die depresskm. But htakesBvitar&insftomthe system, causing even greater 
depression. Drinkiog, even in the daytime is prefer^ to die twfol d^ression. 

To prove this, take four ounces of your fovorite liquor mixed with fcw ounces of the tca. 
Sip it along is you might normally do. You might get meUow, but you wont get drunk. Even 
after eight ounces of whiskey mixed half and half. It works but it's a waste of good booze. 

If you're trying to quit siwridng and you get a nicotine fit, take some of the compound. Much 



If ym’re fot and have trouble sticking to your diet take some of die con^aind when you 

just have » pig cwt or go crazy. You'd be surprised how quickly ^ to 

With a supply of the compound and your nervous system stabilized, youTl be w better able 
Co command or organize the confused creatures all around you. Remember , in the counry 
of the blind, the one-eyed man is king. 
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How Indians Made Their 
Bows and Arrows 




For target work the English bow is far superior to 
the Indian bow, lo that you will do bener to make your 
tackle according to the directions in one of the standard 
books on archery if you are interested in doing expert 
target work. The Indian bow, however, does not re* 
quire the expensive materials used in making a good 
English bow, nor is it so difficult to construct Mate* 
rials for making good Indian bows can be found in 
almost every part of our country, and the Indian's 
method of bow*and*arrow making is simple enough 
to be followed by any good camper. 

The best bow^makers on the plains were the Sioux 
and the Crows. Like nearly all of the other Indians in 
the West, they used a bow about four feet long. In the 
East a longer bow was used by some tribes, but the 
short bow is the common Indian type. This short 
length is one of the chief ways in which Indian bows 




Sin«w Backed and D«coratcd Plaio Wood (81) 



differ from the English. The proper length of an In* 
dian bow was sometimes determined by holding the 
bow'Stave diagonally across the body, with one end of 
it held in the right hand at the hip and the other just 
touching the finger tips of the left hand when held 
straight out to the side, shoulder high. 

Bows were made of wood, wood backed with sinew, 
and of mountain-sheep, buffalo, or elk horn. Almost 
every wood found on and around the almost treeless 



prairies was utilized for bow-staves, Osage-orange, or 
hM J*drCf as it was called by the French voyageurt, 
was considered to be the best wood, but, because it grew 
in a small area and so was difficult to obtain, hickory, 
juniper, oak, ash, white elm, cedar, ironwood, and wil- 
low were more commonly used. The Eastern Indians 
made their bows from shagbark hickory, ash, red cedar, 
white oak, willow, birch, and hemlock, while in Cali- 
fornia hickory, ash, mountain cedar, juniper, willow, 
elder, and yew were used. The latter is considered to 
be the best wood of all. 

Omaha Bov^^making 

The Omaha considered the "^month of the return of 
the geese,’* or February, to be the only safe time to cut 
green wood for bow-staves. Then the sap wji down, 
so that the stave would season with little danger of 
splitting by shrinkage. A young ash killed by a prairie 
fire was especially good bow material, for it was gener- 
ally well seasoned, and so unlikely to be affected by 
rain or dampness. When cut and trimmed, the green 
stave was rubbed with bear's grease and hung from the 
upper part of the tipi poles in the smoke of the fire, 
but well out of reach of the flames, until it was well 
seasoned. When the wood was ready for. use it was 
carefully shaped out with a knife and rubbed smooth 
with a piece of sandstone. The work might uke a 
week, or on a fine horn bow the warrior might spend a 
month or more. 

Ordinarily, the bows were perfectly flat when un- 
strung, but they were lomctimci gracefully curved. 
The curves were put in the wood by greasing the part 
and holding it over the fire until it was quite hot, and 
then bending it with the foot. It was held in place 
until cool, when the curve would be permanent. Sinew 
backing was applied with hot glue to the flat back of 
the bow, which had been roughened with a stone. The 
sinew was lapped at the middle and ends and on the 
middle of the bow. Horn bows were made of thin 
slices of horn that had been rubbed down until they 
fitted nicely together. Four pieces were glued to- 
gether, and a fifth piece fitted and glued over the 
center. All were then rubbed down until they were 
of correct proportions, after which they were tightly 
bound with strips of the small intestines of deer or 
strips of sinew which were applied when wet As it 
dried, the sinew shrunk, so uniting all of the parts and 
making a bow that was said to be tougher, stronger, 
and more elastic than a bow of other materials. The 
chief disadvantage of horn and sinew-backed bows was 
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that they were likely to become usdesi in wet or damp 
weather. 

For boW'itrings twisted sinew or vegetable fibers 
were used. The string was tied to notches in one end 
of the bow, while iu noosed end could be slipped over a 
notch in the other. 

For our bow we will take as a pattern a common type 
used by the Sioux or Dakota. When finished, it will 
be forty-four inches long, an inch and a quarter wide 
at the center, and five-eights of an inch at the ends 




Fig. S|. Dftkttift B«w 




Fig. ti. Bow Sttve Laid Out for Plaoing 



(Fig. 85) . You may cut and season your own stave, or, 
if this it not possible, a bow-stave may be purchased 
from a dealer in archery supplies. A piece of wood 
bought at a lumber-yard is not likely to prove satis- 
factory, as lumber is often kiln dried, which makea 
it too brittle for use. If you cut your own wood, you 
can do no better than to select one of the woods used by 
the Indians. 

The first thing to do is to dress the sides and ends of 
the stave smooth with a jack plane. Two of the sides 
will, of course, be parallel to the grain. Select the 
smoothest of these sides, or, if you have cut your own 
stave, the one that was nearest the bark, for the back of 
the bow. On this side lay off the middle line AB (Fig. 
86). Now carefully dress the stave down so that it 
will be forty-four inches long, an inch and a quarter 
wide, and three-quarters of an inch thick. Next deter- 
mine the exact center of the stave, CD, and square lines 
around it two inches above and two inches below the 
center mark. This space is for the hand grip. At each 
end of the stave, now mark of! points three-eighths of an 
inch on each side of the middle line and draw to them 
the tapering lines YZ. Lay of! the same lines on the 
under or belly side of the bow and plane the slave down 
to them. 

Turn the stave on its side and mark the point N at 
each end, which is one-half inch from the edge of the 
back. Draw the diagonal lines MN on each side of the 
stave and plane down to them on the belly side. Now, 
with a spoke-shave and plane carefully round the belly 
so that it conforms to the sectional diagrams. Here 
again the Indian bow differs radically from the Eng- 
lish. In the latter the belly is rounded to a perfect 
arch, while the Indian bow has almost flat sides. Only 
the edges of the back are rounded. Notches in the 
ends of the bow, for the bow-strings, are made as indi- 
cated in Fig. 87. They are best made with saw and 
small round file. The bow-string itself can be made by 
twisting three triple and well-waxed strands of heavy 
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linen thread together, or it may be purchased ready 
made from a sporting-goods store. 

Don't try to complete the work, especially the plan- 
ing, too quickly. Many a good bow has been spoiled 
because the maker was too anxious to try it out Set 
your plane fine and go slowly when using it. Test the 




Fif. 17. End wUb NmcSci ici Siriiif 

bow carefully, when it is finished, to see that it bends 
evenly. If it docs not, plane a bit of! the stronger end. 
When finished, it may be rubbed with linseed oil or 
painted with Indian decorations. Keep it unstrung 
when not in use. 




An A«»inibeine Bowntn 



Arrows were more difficult to make than bows. Gen- 
erally, each man made his own, so that it was only by 
chance that the arrows of two men in the same tribe 
would be of the same length. Because of this and also 
because each man could recognize his own handiwork, 
the arrows in a carcass served as a means of settling 
disputes of ownership, which often arose after a great 
tribal buffalo hunt. Ash, birch, cane, dogwood, wil- 
low, and wild cherry-tree saplings were used for ar- 
rows. Like the bow-staves, the arrow wood was cut 
in winter. Sticks were selected that were free of 
branches, straight, smooth, and about the thickness of 
one's little finger. They were cut to proper length, put 
up in bundles of twenty or twenty-five, wrapped tightly 
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with raw-hide or elk-skin, and hung m the smoke of 
the tipi fire for several weeks. When seasoned, the 
bundles were taken down and the bark was removed 
from the sticks. They were then scraped, smoothed, 
and straightened. This was a difficult and tedious 
process. Wherever a crooked place was found, it was 
greased and heated until the wood could be easily bent, 
after which it was held securely until it cooled. Some- 
times the sticks were drawn through a stone or deer*t 
horn, in which holes had been drilled, as a part of the 
straightening process. Grooved sandstone polishers, 
between which the sticks were twirled, were used in 




B«r<t ami War .Arrpw* Iron) V«r^» TribPi (SI) 



the final shaping process. A U- or V*shaped notch, or 
nock, as it is called, for the bow-string was made in 
one end of the shaft. 

The arrowhead was now fastened in a notch in the 
shaft with glue and a binding of sinew'. In the old 
days it was made of flint, obsidian, and other varieties 
of stone, as well as of sinew, horn, bone, shell, wood, 
and copper Later traders iniroduced the sheet-iron 
arrowpoii)t, which soon displaced the native materials. 
Arrowheads made of turtle, bear and panther claws 
were supposed to strike the enemy with magic power 
as well as with the force of the bow. Sinew arrow- 
pointi were made from the hard sinew that lies along 
the top of the buffalo’s neck and holds his head up. 
They were considered to be of special value in homing 
buffalo because the sinew point striking a rib would go 
round it, whereas a flint point hitting the bone would 
often break off. The heads of war arrows were loosely 
fastened, and so shaped that they would split the shaft 
and remain in the wound when the shaft was with- 
drawn. 

Alter the point was in place, the shaft was grooved 
with three aigaag lines. Just why this was done is not 
etactly known. Some claim that the grooves repre- 
sented lightning, others that they caused the wounded 
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animal to bleed more freely, while the Omaha state 
that they help to keep the straightened shaft from 
warping. 

Finally, the arrow was feathered with two or three 
trimmed feathers of the eagle, owl, hawk, or other bird. 
These were glued and bound in place with sinew. The 
glue used was made from shell of a soft-shell turtle, 
deer hoofs, or chippings from a rawhide. Between 
the points where the feathers were fastened were 
painted bands of color, generally black and red. These 
colon represented night and day and were a. symbol 
of precision. 

Making a good arrow has always been considered 
a harder task than making a bow, but this need not dis- 
courage you. With the materials and tools of civiliza- 
tion you will have a much easier job than did the 
Indian boy who attempted hii first arrow. Cut and 
season your own wood and follow the Indian method 
of making arrow shafts or, if you want to make the task 
as easy as possible, purchase ordinary commercial 
dowels from a lumber-yard or sash-and-door mill. 
These are generally made of birch, which is an excel- 
lent arrow wood. The size you will want is five-six- 
teenths of an inch in diameter. 

Pick out the straighteit and clearest shafts, and with 
sandpaper remove any slight inequalities they may 
have. Pick the best end for that in which the head is 
to be fitted, and in the opposite one saw the nock, which 
should be one-quarter of an inch deep. Finish it with 
a small file and carefully round its edges with sand- 
paper so that it snugly fits the bow-string. 

Feathering comes next. Turkey-wing feathers, se- 
cured from the butcher at Thanksgiving and Christ- 
mas, or purchased from a millinery supply house, are 
the best. Use those from the same side of the wing 
for the same arrow. With a sharp knife split the 
feather. Then clean out the pith and with scissors trim 
off the excess quill. With the scissors cut feathers to 
shape as indicated in Fig. 88. The full length of the 
finished quill should be six and a quarter inches; that 
of the vane, five and a half inches. The latter is one- 
quarter of an inch wide at the front, and three-quarters 
of an inch at the rear. Finish them in sets of three and 
put them aside until you are ready to feather the 
arrows. 

With a pencil, now mark off on the shaft the places 
where the feathers are to go. One inch and a quarter 
from the end of the arrow draw a circular line. This 
is for the rear binding. Four and three quarters inches 
from this draw a similar line which marks the begin- 
ning of the front binding. At right angles to the nock 
draw a perpendicular line which indicates the position 
of the cock feather. Two similar lines are drawn equi- 
distant from this, for the other feathers. When all are 
set they will appear as in Fig 89. 

We are now ready to glue and bind the feathers. Put 
a thin coating of glue on the feather and on the pencil 
line indicating its position, and allow it to partially 
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r»f. tl. Method FeaihcriAf Arrow Pig. I9. £ad Vkw ol Arrow 

Pif. ^ iroa Arrow Point 



set before pressing both together. Pins may be used 
in each end of the quill to hold the feathers in place 




Fig 91. Chipping FUnI Arrow PoinU 4BAC) (Ai MakiogFUlws 
iB) Chipping a Fbkc wUh ;i Bone*poinicd Tool <Cl Posilion of 
Tool ond Fltfke in Chipping <D) Chipping wlih » Hammer Stone 

until all three are glued to the shaft. When they arc in 
place baste them down by a spiral binding of cotton 
thread wrapped between the bristles of the feather. If 
necessary, adjust the position of the feathers as this 
basting is put in place. When the glue dries, remove 
this basting and wrap and glue the permanent bindings 
of colored svlk thread to each end of the feather. The 
hardest part ot the work is now over. 
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Now for arrowheads. The easiest to make are those 
of iron, like the ones the Indians first got from white 
traders and which they later made from scraps of iron 
that happened to fail into their hands. These varied in 
style in the d liferent tribes and according to the use to 
which they were to be put. For them you will need 
some one -sixteenth by hve-eighths inch spring steel or 
band iron, which you can get from a hardware store or 
blacksmith shop. With a hack saw roughly shape the 
point according to Fig. 90. Use a hie to trim up and 
sharpen the edges and to make the notches for the 
binding cord in the shank. 

Round of! the end of the arrow and saw a notch in it 
three-quarters of an inch deep, to receive the head. 

Glue the point in place and bind it, while the glue is 
soft, with butioft-holc silk thread. You now have an 
Indian bow and Indian arrows such as were carried on 
buffalo hunts and the war trail by the warriors of the 
plains a hundred years ago. 

Chipping an Arro^foint 

Some day you may wish to try your hand at chipping 
out dint arrowheads. The drawings in Fig. 91 show 
how to do it. Flint, quartz, or obsidian, suitable for 
this purpose, can be found in almost every part of our 
country, and if you have trouble in finding suitable 
natural material, remember that with care and prac- 
tice good heads can be chipped from pieces of giau 
bottles. The equipment needed it limply a pad of 
heavy leather for the palm of the hand and a chipping 
tool of deer horn, bone, or steel. The piece of flint or 
glass to be chipped is held in the left hand on the pad 
and the chipper is pressed firmly against the edge of 
the flint until a chip breaks off. Take oR but a small 
chip at a time. Patience and care are needed if you 
are going to master this ancient art. 




A ainew'backed bow and a Plaina arrow 




Straightening an arrow shaft 




Iroquoia bow and arrow. The hole for the bowftring ia 
unusual. 
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WOX'I K091 OV IxmxiN «B0T tfB OLL 

TtM Cunoui ooDgmfe rook^t, wbldi wia io 

1804, «M ^ Duk« of Wellington u 

ha*nf mom doDforone to tbe nnnj thoi xmd it thon to 
ibo OMBj,' from tbo ODcartoinij la the dirooUoa of 
ito ftifht. It hu often oocnmd to ui that the piin* 
dpl« of propelling rocket! might be applied to cannon 
•hot, in connection with a tnbe of enAcSeet length to 
ineun the flight In the deeired direction, and «e here 
lllnetrate a plan Invented bp Ur^ William HaU| of 
England, for accompUtbing tbii. 

The rocket*ebelJ le repreeentcd In Figi. 1 and 2. 
Ibe ibeU, e, has a long iron cpUnder, 4, attached to 
iU rear end ; thla cpUndcr being filled with meal 
powder, t, comprceaed, eo that It will bum ilowly. 
The burning of thU powdei genera tee hot gaaee which 
exert a powerful preMure againet the whole Interior 
of the cylinder, end by making ho lee In the rear end 
of the cylinder, a porilon of the preaeure It retnoeed 
from thie i>art. leaving the prniure egainat the for* 




wnni cimI not fully counterbaUiiceil, which nevordin;;- 
ly dTim tUe mleailr forward in that direction. A 
<;entral rod, d. holda the plate, /, eecvreJy againat 
the rear end of the cylinder, and Mrvee to diitribute 
the propelling powder in the annular chamber around 
thlu rod. A space is left within tliu cylinder around 
the outRiile of the powder, oo that the i>owder may 
burn from Itn external surface Inward, and when (he 
fire rewches the central rod, It light* a faee which ex- 
plode* the powder in the shell. 

yig. ^ represents the epparatu for startlDg the 
shell In the dosired direction of Ita flight when used 
on board ship. A slit Ib made through the deck, k, 
of the veseel for the sliding beck and forth horlsoo* 
tally of the frame, 4 A, and laiululiim rod, r; the gon, 
4, being supported on tlie rollers, i i. which run npon 
the deck by tlic sides of the slit. A curved railway 
y, le fitted to support tUe rolling pendulum, d, so that 
’IS the vessel rolls, this heavy pcadiiliun will preserve 
Us vertical position, and thita keep the gun In a hori* 
lontal position, or at any angle of elevation desired. 

Mankind were never more eHriiestly engngwl in tm* 
proving in»^truments fc<r destroying each other than 
liii y iitc nt the present Umv 



The Fantasy of Survival 
Through Deadly Force 

By KURT SAXON 

TM Ski network TV show I was on (Speak Up America) featured a segment with Mitch 
Werbel, of Cobray International. He runs an all-inclusive combat school to help mostly white- 
collar types act out their macho fantasies. 

Ha saU, and I must paraphrase since I didn't record it, “I don't go with storing food and 
such. The only way you're going to survive is to learn how to kill". 

The TV pai^ may have edited out any qualifying statements. I hope so, because, as it 
stands, that attitude is stupid and actually destructive of long-term survival goals. 

Twa papaiar scenarios give a lot of people the idea that killing one's fellows wilt be all the 
rage. The first is that eminent socio-economic collapse will turn every neighborhood into a 
battleground between the haves and the have-nots: the stocked-up versus the improvident, 
the ant$ versus the doomed grasshoppers, etc. After a few weeks of chaos the government 
will reorganize and remlorce law and order. 

TM McaM, and siUiest, is the scenario which tells of the Survivalist seemingly dying of 
oM age after interminable battles with a never-ending list of enemies. The world has sunk in- 
to perpetual barbarism. Valhallah! 

TM Hrst scenario appeals to urban types who can't conceive of a world they don't fH'into. 
Their city is eternal. It needs them. When the chaos comes they will defend it from foreign 
enemies and. at the same time, liquidate the internal vermin dragging it down. 

I eempM the modem city to the lower bowel, a collection place for the dregs and waste 
of the body. The majority of urbanites are the used up and/or the useless. By the time the 
surplus population of your city is wiped out. it will no longer, and probably never again, be a 
functional metropolis. Your livelihood will be gone and you will be just another refugee with 
little chance for safe passage to a rural haven. Your only contribution to the future will be a 
negative one on your pari. If we are lucky, you will simply have killed some sub-humans 
who might otherwise have become a threat to valuable rurals. 

IMaMta yeerstV of the idea of government help in reconstruction. The Feds are so 
obsessed with catering to the helpless and hopeless that you are already enslaved on thek 
behalf. "From each according to his ability Acts 1 1 :29. "To each according to his need". 
Acts 2:45, is the bottom line of the Bible. Karl Marx and our Federal Government. Hope 
against hope that the government is destroyed before it gets around to "helping" you. 

TM Swi^He Survhralst who fancies himself an eternal warrior or warlord, keeping 
himself alive by looting urbanites and then rurals is plainly and simply doomed. His mastery 
of martial skills will leave him about as useful as a muscle-bound sports "hero" in a 
machine shop. 

After tM celapse, only the versatile will be useful. The narrow specialist, whether he is in 
high technology, or a Brinks guard will serve no more purpose than teats on a bull. 

TM danger to the weapons freak is a false sense of security. He believes he can defend 
his holdings from all comers, or, if he has none, he can take what he needs from others not 
so well armed, or he can hire out. 

Defending an unteuHi position is stupid. Surviving urbanites may only be refugees, leav- 
ing most of their holdings behind and finally beirrg killed off by hostile rurals. 

Wring out will only be temporary. The Great Culling will exterminate those with the need 
to take what they haven't earned. 

AnetMr thing to consider is that if your only skill, your obsession, is killing, you won't be 
allowed to survive. I recall a story I read about the WW II Rangers. It seems two of them 
were on leave and in a bar. A customer tapped one on the shoulder, meaning to ask for a 
light. The Ranger spun around and commenced to injure him seriously. That set the other 
Ranger off and the two destroyed the bar, killing a couple of the merrymakers and injuring 
several more. 
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Thty wm so keyed-up and over-trained they were psychotic. That incident and others 
caused the order to go out to put them in the forefront of every battie from then on. Few 
came back from the war. 

I oftM see TV clips of Soldier of Fortune get-togethers. There they all are, banging away 
with whatever degrees of automatic weapons the local laws allow. Then they show off their 
hand-to-hand prowess and throw each other all over the lot. Then the knife fighting, Kung 
Fu. etc. 

Meet af Owm are decent men vdth regular jobs, just hobbying. They’re all right, but there 
are some amortg them who live tor the day when they can be free to kill anything that 
moves. I hope they aU do yeoman service in the coming urban hellishness. But they will not 
be needed for long in a rural envirooment. 

Take Baaaa Caaaty, Mmtn for instance. Harrison is the county seat. Here, we have a 
good police force. We also have a Sheriffs department, a National Guard unit, an Army 
Corps of Engineers and Stats Troopers guarter^ here. Unlike urban lawmen, they won’t 
desert to care for their own families in other areas. They live in the community and are a 
part of it. 

Neerty every iMi bodied civilian is a veteran with good mHitary training. Also, nearly every 
able-bodied male was raised as a part-time hunter. I've never met a man here who didn't 
have several guns. Boone County is a garrison state without meaning to be. 

There are seventy mUes of armed hillbillies between me and the nearest city. Aside from 
having it out with wandering infiltrators. I'li probably see no action at all. If I'm lucky. 

In my dewepliykn of the importance of weaponry I don't mean to belittle readers of THE 
POM M/Urs JAMES BOND or THE WEAPONSR or any other such works. Learning to make 
things tor yourself, even weapons, is a step forward for one otherwise totally dependent on 
others for one’s manufactured wants and needs and especially one’s safety. 

I tMnk the average Karate buff takes It up on the chance that he'H eventually confront a 
couple of punks who mighi otherwise hurl him. So If you buy books on weaponry against 
just such an emergency, that’s fine. At least you don’t use up an the time and money it 
takes to get a Black 8M. 

But ymir hrahi is your most powerful weapon. You shouldn’t limit It to the handling of 
emergencies that might never arise in your case. 

Part if the reasM for this editorial is that I checked and found that only about 20*/« of you 
have a full set of THE lURVIVM. When the mail stops and THE SURVIVOli is no longer 
available, a set would get you a place in any survival group or community. 

In the meantime you can use your weapons-making skills to turn out more domestic pro- 
ducts for sale. You’d also be surprised at the money you can save by making things you 
need now. all the gilts you're committed to giving and even all the weaponry in THE SUR- 
VIVOR. 

8e deni hnH your imagination to weaponry. Don’t limit your intellect to serving some 
small segment of our doomed Establishment. A set of THE SURVIVOR would take all the 
limits from your mind. You can not only get your thinking better organized to deal with the 
coming upheavals but you could plan on being on the ground floor of the next Industrial 
Revolution. 



Sdeatiflc American— Aag. 17, 1861 

uvYii’e Fmoncmx 

W« ktvc poMUhed ivro dncrlptioni of thlf fAmow 
^ two of tho Inventor'i HtoIr, and now we 
pwWIiklila ownwitb nfnll niattration. It will be 
•MW tbnt Ibe dMfrlpUnii nlreadj giren waj correct ae 

krMitvnt. i^iiaii^a. 




nil ibeU wai patented to IW. by Sylvanni Saw* 
yee. wko Baa einee convoyed one QndlTfded half to 
AddUoB M. Sawyer. 1 >m Meem. Sawyer are now the 
aoM owMTt of ibe patent. 




gwn or tbe Fmoh rtBed cannon wrro known. 

T>e followtnf le a brief l y nopeh of tbe Sawyer 
risen :'~n ia Bred from a HBed, mosle or breedi- 
leadlnf cnnnon. The ihell le of iron, coated with a 
peceUar alloy. D H, aofl enough to prereni any abrv 
riew of tbe aetnl of tbe g on ; and at the wma time li 
■0 CMnpoawded ae to prevent any ImAmf of the gon. 
In 9im, It U eo conetrncted ae to elide r^Sly into lU 
ptecn In ibe g on while tbe bnae of tbe thell, 0, being 
a pinna with a bereled edge, 6, when acted upon by 
tbe powder, baa to wiooh of tbe conporitlon upon tbe 
bevel upeet aa la neeeaaery to prerent windage. Thoi 
tbe whole force of tbe powder it spiled to tbe pro- 
pnWon of the ebeU and all abmrion of the gun. 
whleh la obeeired la the dleobarge of ordinary projee- 
tilea. le avoided, and the uae of a patch la entirely die- 
psiMd with. 

Tbe ibell, which ia elongated and confotl at tbe 
bend, inruriably moves p^nt foremoet. TbU reenlt 
waa coneldcTud Impoerible to be atbUned. until do 
mooetnUed by esperimental practice with tfale shell 
Upon tbe point or bead, F, li a cap or acrew top. kk, 
filled with fulminate or percnwlon powder, 1 1 , which 
explodea on concoiwlen— by Impact with any resisting 
•ubetance— 'the alloy, d d, forming the point of the 
shell yiehia by tlio blow upon any hard lubatenre, and 



{'ommunl^tlng tbe fire to tbe powder within, thus 
forms tbe qnkheetaMl moet certain mode of ex(dod* 
Ing a altfll that ban ever been devised. 

Tills shell can lie tised with the ordinacy time fuse ; 
and as a case nhot. from lie greater capacity, is far 
fH(ier{r»T to any other shell. 

Sdeatiflc AaMdcaa — Jaac 29, 1861 

Owe fm SeUlen. 

In tbe Crimen, ibe troop* which reristed prlvntiona 
and fatigue meet eocceHfuUy, were tboee commanded 
by oolonela who wur* mrriU of Ibelr loldteru. For 
example: of two ruglmenti whkk left tbe ounpof Bt. 
Omer at ibe mmo time, arrived together In tHo 
Cflmen (In tbe uwatb of Ocb'ber, ISW], encamped 
ride by ride, bnviiig lubmltted to tbe mbm armp 
■pberk vkteritadii and performed lihe perrice, vneof 
t^n had preeerved, on tbe Ufi uf April, IS&5, 2.224 
•oldleri, out of a force of S,S7S men ; whilst tbe 



other, with a force of 2,827 men, hod left to It only 
1,289. This account loclutlee tboM who died from 
dieoaee, and not from wounds received in battle. In 
the navy the commander of a vessel watches over tbe 
composition of tbe food of the crow, and moreover, 
Tcipecti scrupulously tbe hour for breakfast that 
for dfuMr i never Is It delayed, anticipated or Inter* 
rupted. 

It la desirable thst the sskme scruples should pet* 
vade the army, and that these wise measures for tbe 
preaervatlon of health should never be Infringed 
without a clear and absolute necessity. Rewards are 
given to colonels of cavalry in whose squadrons la 
preserved the greatest number of horses, which results 
In an excellent and profitable enoUtion. Similar re* 
suite, but sUU more important and happy, would bo 
experienced, if Uko rewards were bestowed upon the 
colonels wboM battalions were diRtinguiabed for the 
healthy condiUon of the men. 
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ScUntific American^June 22, 1861 



HOW PEBCirSBlON CAPS AE£ MADE. 



Thf ltiYi*ntloQ of pcjciission locks for firearniB wai 
n« prcnt nn iroprovemeDt upon the flint lock *f the 
latter waR upon (be old iDAtch lock. Ita InTcntor wea 
:v pious man cl voted to the arts of peace — a Presby* 
tc'\iAn uiinifWr — vrhoao name and (he date of wboee 
p;\Unt arc recovded on page 340, current volume of the 
serRKTinc Amriiicak. 11)0 I'^rcuseion powder was 



regular arch- 
lodern cross- 
'gold” almost 



*h«y are good 
thr 



(top anything 
described in 
iction except 
a steel bow. 

5. 

le wood bow 
is very much 
. 8. Start the 
stock includ- 
wn in Fig- 9. 
lite pine and 
*cloase, using 
m cither side 
haper cutter, 
olc. Lacking 
with a router 
>rtise for the 



ABOUT 



venter of pcrcuuloQ enpaia alleged to be Joaeph Mao- 
ton, an Englishman, who took ont a patent in ISIS. 
Hit flrRt rapt were roade of »jnall <*opper eupa charged 
with pciciisslon powder similar to Iboce still in uac. 
Other parties soon tried to obviate hie patent by tndng 
small copper d j RCA ehargeii with percuMon powder, bnt 
these Were held to be covered l»y tbe patent. The 
cap waft A Kroat iioprovcment upon tbe loose charge 
of a pellet of percusaiun powder placed In the nipple, 
ami ail firearms, exicpt those furnished with Uay* 
nard's iirlmer, ur explosive caiUidgcs, are adapted 
for perenssion ops. An occoont of the manufaeiiire 
uf {wrcuss'ion capa will be interesting and insIrocUve, 
('siH'ci;\lly as no elcaf description of the opemUons has 
hitherto publtehtil. st* fur aa wc know. 

I'ercuiuiioQ <;:i|w arc funned of a soft copper alloy, 
• hidi is princfjtitlly obtained from ^>ance in the form 
of thin sheets. The first operation is aitting these 
AhcetH intu narrow i.lri|« witli roller slieurs. Tbe 
urxt 1< pnnchlnc <'nt the Hank caps, and alrikiog 
them np in dies in a inachirur. The strips of copper 
<irc frd In between amail rollers orcr a small table 
whkU has four dies in it. A punch comes down, and 
.U «a« h stre^ke cntR out four blauka in a row from tbe 
Htnp. >lacli hi link is formed like a Maltese cross, and 
}u>t ur it ip> tilt ont. a i>mull round plunger pin strikes 
it in iho mhUle. ioT<’*>R it into a small conhnl die In 
tbe table below, aod thus forms It late a cap. At the 
very iasUnt tbe small die plunger* are raised, a puff 
of wiod from a blower throws tbe four cape out of tbe 
dies Into a receiving boi, and the die* are ready ftt 
upsetting another set of blanks. Sufficient copper'Ie 
left 1 q the stripe after punching te enable tberu to bo 
carried forwent to clear tbe table at each stroke. 
Different dies are enploye<l for cap* of different forms. 

Tbe next operation is (hat of charging and *Ump> 
ing (he cops. For this purpoae. a strong steel plaCo 
containing about 1,000 smsll conical bole* or die* to 
receive as many formed cepe ie used ; it i* laid upon 
(he Ubie of another smsll machine, * girl take* see* 
cr.ti handful of caps from the box of the die press. 

Rpreads them over the steel 
plate. nnd by a few rapid mo* 
iionsof the band, they all 
sink into tbe hole* with open 
moutbe, ready for the percus* 
^on powder. This is a core* 
pound of fulreinatiog mer* 
cury. of poias)», sniphur, 
and a little ground gfsse. 
ITiis is epread dry aod loose* 
ly by hand, like meal, over 
tbe entire plate, and each 
cap is filled to tbe mouth. 
The surplus is then swept off 
with a brush from the sur- 
face of the pUte. Hn foil is 
now laid open tbe top of the 
plate covering tbe powder 
In the cap*. A series of 
stnall pluogeTS, each of such 
a siws as to fit into a cap, are now forced down 
•ipen (he charged plate, cuiUng through the tin 
foil, and curyidg a piece mto each cap. The pow- 
der IS pressed down by these plungers into a very 
small R|iace at the bottom of each cap. und th.» 
pressure |r sufficient to Rtamp the name or nun* 

Ut on the Vfjt of each, by fniciDR the mel.vl i 



SHOOT TH 



IF YOU can’t hit the bull’s-eye with a : 
* er’s bow and arrow, try one of these n 
bows and you'll find younself hitting the ' 
every lime from distances up to 60 yds, 1 
for hunting, too; a 160-lb. steel bow will : 
short of an elephant. Two models are 
this story, both very .similar in constn 
that one hrs a wood bow and the other 
Comparative data is given in table of Fig 
Stock for wood bowi The stock of tl 
can be made from while pine. Its shape 
Lke a mode n rifle as can be seen in Fig 
job by making a fulUsi 2 e drawing of the 
ing the full detail at the trigger as sho 
Transfer the stock outline to IHn-in. wi 
saw it out. Drill the hole for the string j 
an expansive bit as in Fig. 2. Recesses < 
of the hole are run in with a straight s 
Fig. 3, the guide collar rubbing the h 
shaper equipment, the recesses can be cut 
bit in a drill press, Fig. 4 show's the me 
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the proj>er fiyuio cut In the of each hole. The 

pressure to which the pcrcii fusion powder subjected 
by this opcialion in 60 ffrcal, thnt si ranger* mv 
ftlwftVi surpilscd on wltncssinff it. Soim-lime^ cup* 
cxpUslc by liu> )'rcf88mc, but as the plates nro ».1roB#c. 
no damugc of any consequence results, 

'Ac next operation is tliat <»f c<*atine the inside of 
the caps with to tender them waterproof and 

prevent acccmi o< the atmosphere to the powder. For 
this purpose the plate containing the cap* is place^l in 
another marhine, wlibh has a fecrks of Utile dippern, 
that take np tiu* varinsh from a receptacle, end enp* 
ply each cap with it* proper '{uautity. Ihe plate con- 
taining the caps is now removrcl into a warm rovm. 
when the varnish dries, and the ca|« arc then 
empth'd out of t}ic )ilates, and put up f«T market. 
Qulti* a numU'rof st»*oi dj(* plates are empSoye*! in ib** 
ptiXTss, ard a set of small iiueldnos required for the 
entiiv o]>era lions of cutting the eop^vr, punching, 
upfk'ttlng, i havging and vaini'jhjng, will make alxmt 
400,000 t aps \ii'Y diem. 

We hftvo dcsi iiW the operations trom the 'i>eg'in- 
ning to the liiushiog of one »ct of caps Several sets 
«>f maeiiiues are generally run in every p<!rcneMon cap 
factory, 'i'hc deman<l for such caps has been ao great 
for Several weeks past, that the factories have scarcely 
been able to meet it by working over hours. Some 
caps are inuclo with top Ranges, some aru perfectly 
smooth, and without unis, and otters are <orrugMcd. 
These foims are all produesd by the die mikchine. 



Stenches 

For 

All 

by Kurt Saxon 

In these days of fear of offending, 
people have gotten used to nothing 
but good smells. So when a stench 
that can move mountains assails the 
pampered nostril, the poor baby just 
can't deal with it. He, she or it must 
needs go home, or if already at 
home, move. A good job done on the 
family or company car gets the vehi- 
cle junked. 

I once had an experience with Mer- 
captan, an oil distillate, when a friend 
threw some into the car of a woman 
I was staying with. (She had had his 
child aborted and he had wanted so 
badly to be a daddy). 

I was awakened by the most horri- 
ble odor of garlic and skunks. It was 
hard to trace to its source as It seem- 
ed to be all over the house. I finally 
traced It to her car parked outside in 
the open air. He’d opened the car 
door, poured about an ounce in the 
back and closed the door. 

Since it was that strong in the 
house and outside, from a closed car, 
I wondered if the nieghbors would 
notice. I looked and saw a sheriffs 
car parked at the curb a full block 
away. I walked down there and sure 
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trigger being cut. Run in the ar» 
row and hand grooves, using suiU 
able shaper cutters. *nierv shape 
all the edges ^ in. round, stopping 
about 1 in. from the release hole 
as Indicated in Figs. 6 and & 

All working parts of the action 
are made from plastic. Dimen« 
sions given will provide sufRcient 
strength for bows up to 60 lbs. 
drawing wei^t Over this weight, 
the release plates should be ^-in. 
plastic and the tr^er should be 
made from ^o-in. metal. After 
fitting the release plates, the top 
of the stock is sanded down to 
about the dotted line shown in 
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enough, the woman had called the 
law. Naturally, I didn’t know a thing, 
but can you imagine, a full block 
away? 

As soon as I could, I got a pint of 
it and I don't know of a present source 
but maybe Aardvark has access to it. 

The stuff I have is so volatile that 
the bottle > have is dipped in wax and 
stored in a paint can stuffed with 
paper and the lid banged on tight. 
Even so, a sniff at the can's edge tells 
me ifs still in there. 

I meant to foul a printing corpora- 
tion in Dallas artd hoped to carry it In 
a wax-d^>ped hypo. The stench came 
through the plastic and wax 
something fierce so I couldnl carry it 
that way. Then I put it in a 4 cc vac- 
cine bottle with a rubber cap, the kind 
hypos are filled from. Not good 
enough. I finally put the bottle in a 4 
oz. glass vitamin bottle filled with rub- 
bing alcohol with a tightly screwed- 
on plastic cap. Thafs what it took to 
block the smell. 



The first stench is the smell of rot- 
ten eggs. The best way to get the 
smell of rotten eggs is to rot eggs. 
Break two eggs in a jar and add an 
equal volume of urine. The uric acid 
gives It that special something. 

Stir well and leave the jar uncap- 
ped for about 24 hours. Then cap and 
set it in a warm, dark place for a cou- 
ple of weeks. Actually, it takes a long 
time for eggs to rot and if the proper 
bacteria isn’t there to settle in it the 
result could be disappointing. 

I had a batch going for a month 
before it really turned. But when it did 
it was a horrific wonder. Just a sniff 
made me gag and that room stank 
until the next ^y, even though Td on- 
ly had the jar open for a few seconds. 

When the stench is at its height, 
the next step Is to remove the solids. 
Cut a piece of cotten cloth 12 by 16 
inches. Take everything outside, put 
the cloth across a plate and pour the 
mess in its middle. Quickly roil the 
cloth into a loose tube and, holding 
both ends, twist It until ail the fluid has 
run into a jar. Any fluid on the plate 
can also be poured in. Dispose of the 
cloth. 

Rotten meat is another really 
disgusting smelt. Put a quarter pound 
of hamburger in a jar and let it set for 
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Fig. 9. Fig. 10 show* the 
operation. The sharp 
edges are then faired into 
the shaMr cuts. Be care- 
ful in fitting the release 
plates 80 that screws will not interfere with this sanding 
and rounding operation, in other words, k >ep the two top 
screws low. The plastic trigger has a sr.iall lug on the 
Underside near the upper end to fit inside the trigger 
^ing, as can be seen in Fig d. 

The wood bow: The bow is made of lemonwood to the 
approximate sectiona given in the Uble. The 60- lb. pull- 
ing weight is recommended. The 80-lb. bow is very close 
to the maximum stress udUch can be Imposed on lemon- 
wood in this length of bow. Kiting of the bow follows 
standard practice, flat on the fiwt, round on the belly. 
A section 2 in. bng at the center is made full round by 
adding a filler block, as shown in Fig. 14, this section being 
encloM in a steel tube. The completed bow is fitted 
through the hole at the front of the stock and is fastened 
with a ^8-in. bolt as shown in Flga. U. 12, 18 and IS. Note 
in Fig. 18, that the bow is tilted tUgbtly so that the string 
when pulled back comes to about the top of the string 
release. If de^red, the bow can be made by trimming 
down a regular $-ft bow of about 80 lbs. drawing weight. 
When this is shortened and the en^ trimmed down a 
little, it will pull about 60 lbs. at 21-in. draw. Equally 
practical, a flat bow can be used instead of the stacks 
type shown, mounting the bow in a notch cut at the end 
of the stock. In any case, the bow must be worked care- 
fully and broken in gradually, tugging a little on the string 
and then releasmg until the full draw is obtained. 

The steel how: The steel bow. Fig. 1, does not have the 
silky, smooth shooting a^ion of a good wood bow, and 
pound for pound the wood bow will outshoot it. Against 
thi.s, the stevl bow offers compactness and power, and, all 
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24 hours uncovered. Then break it up 
and cover it with its own volume of 
water and let it set for a couple of 
weeks with the lid on tight. Refine the 
finished product the same way as 
with the rotten eggs. 

The same process goes for fish. 
Rotting fish will drive anyone up the 
wall or out into the street. 

The fact that these stenches can 
take several weeks to generate 
shouldn't bother you. Actual working 
time is only a few minutes and, con* 
siderirtg the small cost and the effect 
it has, makes it the cheapest wat to 
emotionally devastate an opponent. 

If you mean to dispense the stench 
with a hypodermic you'll want it to be 
clear of foreign matter so it doesn't 
dog the needle. For this you'll need 
a coffee filter and holder, both of 
which can be bought from any super- 
market for a couple of dollars. Put the 
filter In the holder over a small jar 
vrhich will accommodate its opening. 
Help the filter along by giving its sur- 
face as much room as possible bet- 
ween it and the holder. To do this, put 
toothpicks or straws around the in- 
side of the holder. 

Do all this outside and don't let It 
set there after It’s filtered. You don't 
want the smell to be wasted in the 
open air. 

Aside from just slopping the stench 
at the target, It s best to use a hypo. 
This will enable you to squirt It, cover- 
ing a wider area and with less chartce 
of being noticed. Also, with the inch 
long needle, you can squirt it into 
locked buildings through double 
doors or under the door, into locks, 
in cracks of walls and all sorts of 
otherwise inaccessable places. 
Another way is to stick it through 
backrests of couches, car seats, etc. 
They have to be burned as there is 
no way to remove the stench. 

If you're going to a bar or theater 
and anticipate some loudmouthed 
slob, casually walk behind him and 
squirt some stench on his back. He'll 
be forced to leave. 

Although hypos are the easiest and 
least noticeable way to deliver sten- 
ches, If your stench is vrarth using, 
the woni block its odor for more 
than a few minutes. Youll need a vac- 
cine bottle to carry It arourKl in. These 
block all but the most volatile sten- 
ches such as Mercaptan. In this way, 
you can carry stenches or poisons 
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thinffs considered^ makes 
mu^ the better cross* 
bow. The spring stock I 1 

can be obtained from a 
light automobile leal spring. It will cost 
you two high*^>eed steel hacksaw blades 
to saw it to shape. Fig. 19. If the ^ring is 
a little wider than neede<L it is a good idea 
to leave the exli'a metal intact at the cen- 
ter. as shown In Fig. 16. The bow tips are 
cut from sheet plastic, riveted in place and 
filed to take the string. The steel bow will 
have an initial fixed set of about 2-in. de- 
flection. and should be braced at 3^-in. 
deflection as shown in Fig. 16. The table. 
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Fig 20. shows approximately what leaf- 
spring steel will pull In pounds at 11^-in. 
draw. A 100 to 160*lb. bow is recommend- 
ed. Extremely heavy bows over 300 lbs. 
drawing weight make nice exhibition 
pieces for flight or penetration shooting, 
but are no fun to shoot as you seldom re- 
trieve the arrow intact if at all. 1 % is prtc- 
tiealf however, to make two or three bows 
of different weights, all interchangeal^ 
on the same stock. 



Bow strings: Bow strings for wood bows 
can be purchased or made 6-cord flax 
thread This kind of thread Is used in 
stitching machines by shoemakers. Twelve 
threads wiU hold wo^ bows to 80 lbs., the 
lo^ at the end b^ng made by turning the 
whole string back on Itself. The string for 
a 23-in. steel bow is made on a simple 
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wooden form, as shown in Figs. 17 and 18. 
In this case, the string is divided Into equal 
parts to make the loops. Both loops and a 
distance of 4 in. at center are wrapped, and 
the completed string is waxed with bees- 
wax. The string can be shortened by giv- 
ing it several twists before fitting to the 
bow. The triangular-boxed figures in table 
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around safely and draw them out with 20 are the number of threads of 6*cord transferred to wood, cut out, and then ma* 

the hvDO lust bafore usa wuii-ed to hold a bow of the drawing chined in much the same manner as the 

^ weight indicated. Stepping on the center wood-bow stock already described. An ad- 

of the bow while the ends are supported ditlon is the metal track on each side of 

on wood blocks will bend the bow enough forearm, Fig. 22. This originally was to 

to permit slipping the string in place. protect the wood from the rubbing action 

Stock lor steel bow: Because of the of a metal bow string. The metal string 

heavier drawing weight, the stock for a (6-strand, 19 •wire flexible cable 
st«l must be made from walnut or dia.) did not stand up under actual shoot- 
other ^rd, stijong wood. The stock should ing and was discai-ded for the flax thread, 
be laid out full-size, Figs. 21 and 24, then The track, however, is worthwhile protec- 
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titWS I iMt 

A patent hM been taken oat in Knalaad Utetf hf 
W. K. Taylor, of Oa(ord. for o poculor eobilnciion 
of rirkuan’i belt, to be ut«d «4 ivroet wbea AHng A 
•trons piece of indU rubber U iiilreKliiced into* part 
<»f tlie bell to render it eleelic, aud tlut part of it 
neereit the Icfl elbow i< moJ« ilislilly wider, ondfeuw 
a Hoall opening in it, NVhen lirlug, ibe point of ihe 
Ivft elbow rcate in ib« opening of Ibe hrU. and tbe 
)irni which lupporte Ibe rht«< lime raerte a downward 
Htniin upon th« belt. 11d», lUv patentee aUKt. pro- 
vruU the muule being thrown up when tbv cbvf« 
ctplodea, amt nloirgivee ^icadiiiceii to (he aim of the 
uiarkimnn. 
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In ike aatborlood ToroloB of V. 6. Xttbatrplko- 
tloi, pnbltibod bf J. B. Uppiaoott B Oo., PhUadat- 
pkla, tbe foUowlSf dlrwciione for hoadlltif oartrldgne 
%n fle«a on page 78 : 

Take the earMce t» <iot between)tbe thoaib sod Iret 
two tSfere. and n&ca the end of It M the leetb. Tear (be 

end of the eartildge down to the powder, tkea beM It 
fight/' Be. 

Thlo k one of the soltltadlootti oad nuclentiBc 
BoeenooU ttUI retained la cor Bllitarj toetke. A 
aoa Bif be foang, ooaad In Kab, itmag of era, 
qnick of foot, kaen of 070, and a Ant nte abet, bqt 
If be boi bod tba mitfortone to looe bia front toetb hf 
a kick or fall, tba follow, howtver patriotic, oonaol 
be edtpUtod Into Uncle 8oa*a omy, sad all beoanea 
be cannot bito the cartridge with hie oboent toetb. 

It la well known to all o^ldlen (hat the tearing of 
oortridgoe with the teeth in bettle toon caonea on 
aimoet Intotonble thirst. It Is one of the tenet 

ogmoable operailooe to * eol- 
dler to b1 te a cartridge, eepedol* 
I7 If It lilabrlcoted with giooee, 
and we ore oetMiofaed (bat nil' 
itarj non ohoald aUll cling 
with ittcb coooervatJve leaden* 
be«ledneea to tbe practice 
when a very enperior mode ie 
koowQ. Bf filing the upper 
edge of the handle of a fixed 
bayonet ontJl It li mMie quite 
eharp, tbe to idler, Inatood of 
being required to bite bli cor* 
trtdge, con rip it open neatly 
and rai^ly, by drawing ite end 
upon U)t edge of the bayonet 
handle. All the bayoneta uoed 
Id tbv Amy ibonld ba. filed m 
euggested ; the expenoe would 
not bo over one cent for each, 
while the imprormeni would be of incakuloble 
value if Introdnced Into tbe army. 



tion even with the flax string, although not 
essential All parts of the action are metal, 
steel for the release. Fig. 23, and trigger, 
and aluminum or brass for release plates 
and string track. The bow is housed in a 
notch cut in the end of the stock, and is 
held by means of three locating pins and 
a bolt, as shown in Fig. 25. The carriage 
bolt is ground round under the head, which 
is sawed to form a screwdriver slot. The 
release pin is Vt-in. diameter, slotted on 



one end for a screwdriver and threaded on 
other end to fit a tapped hole in the release 
plate. All metal parts are of ample strength 
for bows up to 400 lbs. drawing weight. 
Follow the release and trigger design 
closely; these parts are nicely balanced to 
provide positive holding while retaining a 
light trigger pull. 

Arrows: Arrows for both bows are 
in. birch dowel. Vanes are plastic, celluloid 
or metal, glued in grooves cut in the shaft. 
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Fig. 27 shows one way of cutting the 
grooves, the shaft being held in the lathe, 
positioned by the indexing head, while a 
rotary hand tool mounted in a ^ide rest 
does the cutting. Vanes are mounted at 
right angles, Fig. 26, instead of the usual 
triangular pattern lued for long bow ar- 
rows. This method of mounting provides 
perfect ruddering for smooth, straight 
flight and, at the same time, flts the me- 
chanical constructioii of the crossbow. 

Cocking lever: Bows up to about 100 lbs. 
drawing weight can be set by hand; over 
this weight it is necessary to use a cocking 
lever. Fig. 28 shows the construction and 
dimensions of a cocking lever for 11%-in. 
draw. The galvanized-wire hook which 
slips under the bow will automatically as- 
sume a bent portion the first time it is 



used. Photo Fig. 7 shows the manner of 
using the lever. If the release is set slightly 
forward, the trigger will cock automatical- 
ly when the string engages the rear prong 
of the release. 

Shooting: After cocking the bow, the 
cross bow is shot very much like a shot- 
gun, sighting down the arrow to the target. 
A little practice will enable you to judge 
the range and drop of an arrow very nicely. 
When hunting, the bow can be carried 
cocked but without arrow. When not in 
use, the steel bow is left braced, but the 
wood bow is unstrung. Needless to say, 
any bow over 100 lbs. packs a terrific drive, 
and the utmost caution should be exercised 
in its use. Never fit an arrow in place xmtil 
you are ready to shoot, and don’t point ^e 
gun in any other direction than toward the 
target when the arrow is in place. 
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THE ARMOR OF OLD JAPAN. 



With illubtralions from 



“ Precious Jewel KovonU o( MilUary Usage,” Japan, 1094. 



V the art of Ja- 
pandas shown in 
the wonderful 
war implements 
of her great mi U 
iiary leaders of 
old, the dai- 
mios, and of 
thcirvassals,thc 
samurai, few of 
us have any but 
the vaguest of 
knowledge. A 
few suits of curious armor in the museums of 
our large cities, a few swords, — the lung one 
for dcspatcliing one’s enemies, the short one for 
despatching one’s self, according to the c<Hle 
of honor among the Japanese, — give us the 
merest bint of tlie admirable defenses and 
weapons which were produced by this ener- 
getic and intellectual race during ages of war- 
fare. 

In Memorial Hall in Fairmount Park,rhila- 
delphia, is a small but very interesting collec- 
tion of the weapons and armor of old Japan. 
These wars lasted until tliree hundred years ago, 
when thelong peace set in. '1 o this peace we are 
indebted, perhaps, for the best of the art %veno\v 
enjoy, except in this one branch — metal-work. 
For this, w arfare wasthe great stimulus, and the 



metal-worker of twelve hun<lred years ago, in 
the opinion of so good a jiulge as Anderson, 
“had little to learn in mastery of materials or 
tools.'* 

The collection was brought to tliis country 
a few years ago by Tatsui llaba, a young 
samurai belonging to the patriotic juarty, and 
well known throughout Japan as an able writer 
and a leader in |>ublic afthirs. He had made 
a special study of the ancient armor of his 
native land. 'Fhe results of his researches he 
gave in the form of lectures before the learned 
societies of our large cities. After his death in 
1888 his cherished curios were secured by tlie 
Pennsylvania Museum and School of In<lustrial 
Art, whose collections arc housed in Memorial 
Hall. 

*rhe most striking things to a c asual observ cr 
are the three curious suits of war-harness, ex- 
amples of that worn in Japan <hiring the lldrdd 
h>urteenth, and sixteenth centuries, i'his must 
n<‘t he classird with the armor we see in almost 
every curiosity- shoj> abroad, whicli is of much 

later date, belonging in many cases to a soldier 
of our ow n day. 

As with Ollier na- 
tions, the war-hamess 
of rawhide, called in 
Japan “shell” ar- 
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nior, came first, and 
listed down into tlie 
ninth century. This 
was the time of 
Charlemagne andhis 
Icathcr-clad knights, 
when, in Europe, 

“every man wished 
two tilings: first, not 
to he killed, and, next, 
to have a good lea- 
thern coat.” Tunics 
were of plaited lea- 
ther i and coats, 
hootls, hrccches, and 
shoes were made al- 
most entirely of this 
material; and while 
the coats, it is true, 
had plates of iron 
riveted upon them, 
the casques alone 
were of steel. 

The iron-and-lacqucr war-harness of Prince 
Shotoku, the great apostle of Buddhism, may 
still be seen in the old temple of Horiuji in 
the province of Yamato. It was worn about 
58O A. ])., anil is the earliest sper imen of Jap- 
anese armor in the possession of the nation. 
A pieture of the prince in his elaborate «-ourt 
dress, drawn_ by himself, as the Japanese de- 
clare, is kept in the temple of Tennoji in Osaka, 
along with his “sword of seven stars.” On the 
blade of this sword shine the seven stars which 
rule human destiny, and the dragon, sym- 
bol of his mission as defender of the faith of 
Buddha. It was to his neighbors the Koreans, 
most likely, that Prince Shotoku owcil his fine 
war dress; for tlieir craftsmen came over the 
sea to Japan during his time, bringing with 
tiiem a knowledge of metals and of art superior 
at tlic time to tliat of the islanders. Indeed, 
the Japanese of the present day prefer to ihcir 
own truly artistic work their heirlooms of old 

• So atinljutccl, liut j>robal)!y ljelon;>ing to the si\tli 
or sevenih century. 

Korean and Chinese make, which in our eyes 
are often far from beautiful. 

( )f the three suits of armor in Memorial Hall 
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fh.nt attribute?! to the third remury is the most 
richly decorated. A description of this suit will 
answer, with few exceptions, for all three: forin 
that fortunate land (he fashions did not change, 
but descended unaltered for generations from 
sohlier-father to soi<lier-son. 

The cuirass is called tlie “ breast-binder,” 
and is made ofleathcr, on which are fastened 
thin plates of well-tempered steel covered « ith 
polished black lacquer. The lower edge of one 
row of plates is covered by tlie upper edge of 
the row beneath, in window-shutter fashion. 
1 he little plates arc fasiencil togetiier with stout 
silk braid in several shades of purple. There 
is such a profusion of this hraid that it gives a 
dcdtietl hue, and a name, to the wliole suit. 
The Mikado himself, should lie appear on the 
field ofbattle, would wear the “ armorof shaded 
purple,” and his bow-gloves would be dyed in 
the same royal color. To this cuirass are fas- 
tened the half-dozen separate tassets winch 
hang from the waist nearly to the knees. 'I'hey 
are made, like the cuirass, of narrow, upright 
steel plates bound together with tliesainepurple 
braid. Underneatli iliem is worn a sort of di- 
vided skirt of yellow brocade, stout and heavy, 
and on this arc fastened the two pieces of plate- 
armor which guard the lower thighs. 

The sleeves are of the same strong yellow 
brocatie, covereil partly uith chain-armor, 
partly with plates of iron overlaid with brass. 
The brass is openwork, with a charming de- 
sign of |)lum-l>lossoms. the roumi elliow-guards 
being sjiccially attractive. 

The war-chief who owned the original of this 
harness fought on horseback, for liis long leg- 
guards are entirely of iron, carefully modeled 
to the shapely leg of the wearer, ami ctivered 
with brilliant black lacquer. Gilded butterlly- 
clasps join the three upright strip.s, ten butter- 
flies in all, and every one different. For his 
retainers, the fighting footmen, locomotion was 
made easy by having side-pieces of pliant lea- 
ther set into their leg-guards. 

The iron helmet, studded closely with little 
iron points, is a fine piece of workmanship. 
The brazen horns stand bravely uj> in front, 
looking, with their central ornament, like a 
pitchforkoratrident. Tliebroadironflaps which 
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turn back to guard the temples are covered 
with leather dyed in plum-blossom pattern, 
and have on them the badge oi the chief, a 
single kiri-lcaf. The daimio, though king of 

liis own domain, must never dare to assume 

✓ 

the triple kiri-leaf, a symbol forbidden to all 
but the Mikado himself. 

In the iron face-guard, nose, chin, and ears 
all come in for the kindly consideration of the 
modeler. I'lie mouth and nostrils have shapely 
breathing-holes, while untlerneath the chin is 
a row of little ••ventilators.” Such charming 
devices for comfort were unconsidered and 
unknown among tlie Kumjjean armorers of 
that early lime. 'To make all secure, throat 
and neck were coiered w\\\\ a sort of beard 
of plates hiinging down from the face-guard. 
V.\xn the ver)* oldest helmets liave an air-h(*lc 
at the top, usually forming the center ofa >ilvcr 
chrysumhemum. ‘The ancient Japanese metal- 
workers, w ith their race passion for decoration, 
turned even a vent i la tor into a thing of beauty. 

The daimios of those old times had three 
favorite ornaments for their helmet-fronts, and 
seldom cared to varv them, The one most 
familiar to us in art was two huge leaves of 
a very decorative Japanese water-plant, the 
kuwai. These, made of chased brass, and often 
covered with silver and gold, stood up in front 

of the helmet, one turning to the right, the 
other to the left. Next in favor came the •‘sky- 
piercer,” much like the first except that the 
two kuvvai-leaves scraped the sky even more 
defiantly. 'I'lie third was the crescent. 'I'hc 
horns (representing courage) in the early armor 
we have just described were also in high re- 
pute among the chiefs. 

In later days the smiths used their ingenuity 
in inventing every kind of curious and gro- 
tesque helmet shape and adornment, bringing 
into service all manner of queer shells and 
fishes, l)irds and beasts, monsters and devils. 
Waving tongues of flume, skilfully reproduccil 
in metal, often glistened over the heads of the 
great comman tiers. 

rhe twelfth-ccfntiu)' armor of Yositsune. Ja- 
pan’s most famous hero, is carefully guanled in 
the 'rcm[)le of Rising Happiness (Kofuku-ji) 
in the ancient U)wn of Nara. His helmet 
is there, with chasings of silver and gold, with 
floring kuwai-leaf plume ami so <'allcd “lion” 
crest. The Japanese had probably never seen 
a lion with their own eve>; t!',cv used llieeves 
of the Chinese, and between the two jKiirs of 
oblique orbs the king of beasts became a piti- 
able distortion. The Japanese name for this 
conglomerate is “ foreign hon.” On the breast- 
plate three of the same extraordinary beasts. 




with tufts on their tails and rosettes on their 
legs (like the prevailing fashion in black poo- 
dles), are snarling at one another among the 
imperial gold and silver chrysanthemums. 

There was a special decree as to the manner 
in which the warrior of these middle centu- 
ries should put on his elaborate armor: a se- 
quence modeled after the fashion or fancy of no 

less a personage than Yosi-iy.e, 
hea<l of the Minamoto family 
in 1057. 

First he must swathe himself 
in a long and voluminous gar- 
ment of yellow cotton, and a pair 
of equally voluminous white 
cotton trousers. His long hair, 
to keep it out of his eyes, shouhl 
then be lucked up under a peak- 
e<l cap of leather, which saved 
the head from the iielmet's 
pressure. Next he must stra\) 
on his bow-gloves. After that 
came a second coat unci trou- 
sers, a sort of undress uniform, 
preparatory to the armor proper; 
then the leg-guards, the bear- 
skin shoes, and the sleeves of 
mail. latsily, the suit ofnrinor, 
with its helmet, was tightened 
on w'ith the long silken rolls or 
lubes that answer to our leather 
straps; the final touches, in the 
shape of sword and dagger, 
•‘arrow-cage” and arrows, ];ow 
and banner, were added — with 
groans, one would fancy ; ami 
this strange warrior was ready 
to strike terror into the souls of 
the enemy. 

A set of colored prims from 
‘Japan ^<hows xha daimio in pro- 
i^cess of i>utiing on these articles, 
each in its ])roj)er order. I'he 
attitudes are striking, one in par- 

Kitfht leir left without ibe .arniof.tfuftrO tu 1 i 

shvw sii.ipe ^k*<v lot htwv* lej;. ticular, aftcr he lias put on Ins 
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clumsy bow-gloves, and is struggling to lie 
his bearskin shoes. Of these shoes there is a 
pair in the collection, with black leather soles 
stamped with chrysanthemums, and black bear- 
skin uppers with the shaggy hair outside, a 
shai>eless but comfortable foot-gear. The an- 
cient buckskin bow-gloves, too, are here, con- 
sisting chiefly of a very fat wadded thumb and 
two fingers for the right hand and a solit.ary 
thumb for the left. 

The obvious awkwardness of the order in 
which these w.irnors of tne middle ages were 
forced to array themselves was probably due 
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merely to the personal fancy of a great leader 
like Yosi-iye, but was copied so faithfully by his 
conservative followers that the tradition, after 
lasting simply as a tradition for nearly three hun- 
dred years, crystallized in 1331 into an actual 
code. 

The fourteenth-century armor in themuseum 

is much plainer than the suit just described. It 
has the •• round ’’ cuirass, the whole effect 
ot which is red, owing to the profusion of 
rod silk braid used for binding the plates to- 
gether. The old Japanese braid 
was not like most of ours, half 
cotton or linen : it was pure silk, 
of the toughest and most endur- 
ing character, plaited in a way 
which secured the highest de- 
gree of resistance. The Japa- 
nese muv';h preferred it, for most 
uses, to thongs cf leather. 

The daimio who wore the 
original of this armor had a 
fancy for a crescent between 
the two great water-leaves of 
his helmet, and a weakness for 
his chosen device or ancestral 
crest, which is on every part of 
the suit wliere a device could 
possibly be placed — on cuirass, 
hand-guards, thigh-guards, and, 
above all, on his helmet, where 
it appears on the little upright 
cars that take the place of the 
temple-flans, and also on the 
front of the helmet, below an 
archaic Japanese character 
meaning “warrior” or “ military 
nian.” J'tiis badge orde\itc 
is the Biuldhist symbol for ten 
ihou.sund. 

The ordinary wooden bucket 
of Japan gives name and shape 
to the “ bucket ” cuirass of the 
si.xteenth-centiiry armor. Its 
lielmetshowsthelaieraiHl rather 
startling taste of the armorers 
or their masters. Instead of the 
brazen s]>ade, crescent, or 
water-leaf, simple and decorative, that had 
shone for centuries over the heads of the 

daimios,theymustnowmake themselves fright- 
ful with monsters. Here we have the grin- 
ning head of a devil, with gla.ss eyes and great 
hooked teeth, ]>ointed ears, and long, curving, 
gilded horns. Flowing locks of gr.ay horse- 
hair stream down on each side of this grisly 
countenance, and a huge gray horsehair mop 
takes the place of the fine old lion or dragon 
crest of the earlier chiefs. 
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The heart of the modern devotee of “high 
art” in fabrics would be gladdened by the 
design of the heavy brocade on which the 
iron defenses for the sleeves and lower thighs 
of this sixteenth-century armor are fastened; 
where, through a background of softest gray- 
and-silver clouds, the imperial dragon is draw- 
ing the coils of its vaporous body. The same 
stiff brocade forms part of the side-piece of 
the work of art with which the armorer pro- 
tected the legs of his feudal lord, the original 
owner of this suit. The leg-guard is, as always, 
of lacquered iron, but its lower side-piece is 
of stout buckskin dyed in brown, leaving in 
white a few dragon-flies scattered over the 
surface. The wadded knee-piece is of snowy 
buckskin quilted in hexagons, each with a 
“cross-knot” of red silk braid in the center. 

By the side of these, though not in the same 
collection, is a suit of armor worn about three 
hundred years ago by the Prince of Tchui. It 
was selected by the governor of Kioto for a re- 
cent American consul, as a fine specimen of the 
old lacquer-work. The cuirass is lacquered 
both in-side and out, the outside being solidly 
gilt. The helmet-crest is a red disk, upon which 
one may dimly discern a golden lotus-blossom. 

The small silken flag or banner on which 
the ancestral blazon or the device chosen by 
the warrior himself was painted, embroidered, 
or woven, was often carried on his own back. 

This strikes one as an economical and clever 
arrangement : it saved the banner-bearer’s daily 
wage of rice, and one’s colors were always on 
the spot at the critical moment. The daimio 
of those stirring days was entirely independent 
in this respect : his banner-staff was slipped 
through a hinged eye at the top of his cuirass- 
back, its pointed end fitting into a socket at 
the waist. Two of the suits of armor brought 
from Japan byTatsui Baba have this eye-and- 
socket arrangement. 

The blazon, like those of the knights of other 
nations, was chosen to keep in remembrance 
some feat of arms performed by the warrior. 
Should he be so liajipy as with some favorite 
“cut ’ to slice off the heads of three of his 
enemies m battle, he would be apt to choose 
for a family coat the tliree severed heads. We 
can fancy him, armed cap-a-pie, urging his 
small, shaggy charger into tlie fray, with the tri- 
ple-headed banner waving over his shoulder. 

Other emblems worn in the same way were 
made m the shape of fans and temple-bells, 
butterflies and stag-horns, as in the head- 
piece. 

From the twelfth to the Leventeenth centuries 
the fighting was frequent and fierce, and the 
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armor more protective. Out of the “ three ar- 
ticles ’’—helmet, breastplate, and sleeves — 
which we reaclofintheancient Japanese records 
had been gradually evolved the “ six articles ” : 
a metal covering for face, legs, and thighs gave 
a man a better dunce for liis life again>t the 
rapid cuts of tiiose wonderful blades, or the 
quick spear-thrusts delivered by the short bur 
sturdy knights and their retainers. '1‘lie more 
we study tins armor the more admirably does 
it seem adapted for a defense against tlie sjx;- 
cial weapons opposed toit. 'Miesewereseldom 
the heavy hammers and great crushing battle- 
axes of the Europeans, or, later, their bolts and 
bullets. They were chiefly arrows, spears, and 
halberds, swords and daggers ; but these were 
unrivaled in metal and make, and were wielded 
with extraordinary skill. 

The Jajianese armorers,from the earliest cen- 
turies, united in their war-harness such flexibility 
and lightness, efficiency and comfort, together 
with beauty of workin.anshij) and decoration, 
as were rare among their craft in Europe. Us- 
ing the in\ aliiable and universal leather as a 
foundation, they covered it, as did the Euro- 
peans, with plates of iron or steel. 

But instead of com])elling their lord and his 
retainers to waste time and strength in keep- 
ing their war-gear rust-free and glistening, thev 
simply co\ ered tliese i)lates with tlieir wonder- 
ful lacquer. Lacquer added little weight to the 



metal plates beneath it; no burnishing was 
needed upon its glossy surface, the rounded 

form of which often served to turn the enemy’s 
sharpest arrow or keenest sword-blade. Above 
all, the destroying devil of rust was annihilated. 
According to the old chronicles of the knights 
of Europe, as much muscular force was wasted 
infurbishinguptheirarmoraswouldhavebeaten 
the enemy twice over. 

To illustrate the conservatism of the Jajja- 
nese in their armor, we quote a native account 
of a fight which occurred in the streets of the 
capital Kioto as late as 1864, between the 
troops of the shogun, who had possession of 
the person of the emperor, and the forces of 
the “ irregulars,” who were clamoring for the 
expulsion of all foreigners. 

The Choshiu troops [irregulars] were defended 
by armor, their leader clad in a suit of armor tied 
v*Uh grass-green silken strings, and covered with a 
garment of Yamato brocade. Over this he wore 
a surcoat of white gauze, with figures drawn on it 
in black. He bestrode a charger, a baton of gold 
paper in his hand. Before him went flags and 
banners and two field-pieces, with a company of 
thirty spearmen. The spears, crossing each other, 
looked like a hedge of bamboo-grass; bullets flew 
overhead like axletrces. Helmets and cuirasses 
that had been cast away by their owners, spears, 
pikes, bows, and muskets, were lying about in 
quantities. 



Another leader was 
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SIXTBEKTfr-CENTl'Jtr ARMOR. 

mounted on horseback, and held a baton of while 
paper in his hand. He wore a mantle of scarlet 
embroidered with his crest, tlie trefoil, and under 
it a suit of armor adorned with purple fastenings. 
His head-covering was a warrior’s capof bronied 
leather. 

These baton s, a very early symbol of author- 
ity in Japan, were wielded with vigor by the 
duimios, The one in this collection is a short 
wooden rod or wand covered with black lac- 
quer and mounted in silver. At one end is a 
huge plume of the tough Japanese j)aper, sil- 
vered; and at the other, cord and tassels of 
heavy red silk braid. When not waving wildly 
in command, it hung by its dord to a ring on 
the breastplate. 

The daimio, with his Tatar cockade and his 
overbearing ways, is now perhaps picking tea 
or binding rice. The samurai, with his two 
swords and his swagger, taxes the country no 
more. The beautiful swords have degenerated 
into curios. The modem army of Japan, mod- 
eled on Euroj>ean lines, equipped with the 
latest European firearms, admirably organiaed 
and disciplined, owe.s, nevertheless, much of 
its brave spirit to its iron-and-lacquer warriors 
of centuries ago. 
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Mo4r of SpDdaf OanaoiL 
The Scientific Amerieen ^ June 19, 1881 

From tike number of Inquiries which which here 
been put to us siikce Colonel Anderson spiked the 
qumon ni Charleston, m to the way spiking*' is 
done, we me lod to believe that a large majority of 
persons are Ignorant of the process. To enlighten 
such, wo have had the annexed views engraved to 
tlinstrate the plans most usually adopted. Fig. I 




represents a longitudinal section of a cannon, with its 
priming hole spiked with a small rat-tail file, as shown 
in Pig. 2. Ihe steel is driven hard down, as far as it 
<nn go, and then broken olf even with the surface of 
the barrel. The steel is so hard that it cannot be 
drilled, and so rough that it cannot forced out, and 
is, therefore, the best material used. Figs. 8 and 4 
show two forms of wrought Iron spikes, which assume 
the position shown by the dotted lines when used, and 
thus cannot be withdrawn without much difficulty. 
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These three weapons must have been 
proved out by prototype as well as theory. 
What became of them? Does anybody 
know for sure? 

ELECTRIC MACHINE 

GUN IS SILENT Electricity re- 
places pmpow^r IQ 
^ a smokeless, 

machine Run recently 
' J perfected for defense 
t against hostile air- 
craft. Without betray- 
ing its location, this 
weapon is declared 
capable of hrinf 150 
bullets or hijih-eiplo- 
'i sive shells a minute. 
Projecliles are hurled 
from ill muule hy a 
scries of eleclromaa* 
nets spaced alooR the 
f>Arrd, which start the 
missile moxinff and 
successively raise its 
velocity as ihey be- 

.. come cnerfised. 

BUciric taiU(r«r«rt nscblao |uq. 

BUetromMiiau hurl bullm biMiMy - • ■fi f w bt 




‘‘KICKLESS’' MYSTERY GUN 
IS TESTED BY ARMY 

A NEW **kickiess'’ mystery gun under- 

E oing Army and Navy tests is reported to 
url ooe-pouad. bigh*explosive shells at tbe 
rate of 150 a minute. Recoil is so slight, it 
is said, that water wiU not s^U fron a glass 
baknt^ on tbe barrel during fire. Each 
shell contains a charge powerful enough 
to shatter to ar- 
mored tank or to 
demolish the wing 
of a heavy bomtH 
ing airf^ajie. 
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silent Cannon Hurls Shells by Electricity 




I 

4 

m 



TvocK CAseics moAi 

AMMUNtTiOM 



gflclion ol nwdfl Qf tl^dric c4tiAoo 
with lb* tod wlBdiBfl r«toOT«d 



eiiu foa 
rowfs i*m% 






ILECreiCQlM' 

Alfcupua 

vTAiMa 



.> . / 



l«M 






CMMseo 

tmoe 

/N|4» 






.Kiwft 

CASiCS 



. r-,A 



y^ccerta MB rotoi 
' A*MArv«sor 
>cuinii*c«irrvaf . 
TO noMOmV 

kAM^Ktnoainss-^ 
or soar laon 

HISH UPUMIVC^ 

ovMAHtaoa*^ 
EXKOuvi cHAaca 



SAaeuuNiHs 
4UIMS raojiana 



toOOWCI 
'iK. jh.iMOBCT'C ^ 
I M |i tK*' ^9 

^ todJlCTIU ^ ’ 



euntcAsioa 



V 7 

UHIIUIOI 






if 



son IKM 

’cemtiot 

«nND0*69 



aowEt Taucc sumns 
cutecMT foi UEcraic ouhs 



snrf co«»raucriob avoids 

UMUMvriB CuBM vrs m Ml Mi imino 






CfTCH or snsM winPino ihcbiasis id srseo up 
peojictiii AS If AWiOACMis Mi/zru or «un... 



X1I7HEN a switch Is thrown, a 
projectile whiues silently 
from an electric cannon proposed 
by a Trenton, N. J., inventor. No 
sound or smoke betrays the lo- 
cation of tbe gun, for it dispenses 
entirely with powder to fire its 
sbclls. 

Cannon and projectile together 
constitute a veritable electric mo- 
tor. When current is sppUed to 
Ibe barrel, field coils become en- 
ergised and the projectile, with a 
built-in armature, begins to rotate. 
By shifting (he magnetic field 
lenglbwiie along the gun, Ibe piu- 
jcctile simultaneously Is given an 
accelerating forward motion. Thus 
it obtains both the muazle velocity 
ai d the spin required for accurate 
fiir.ht without recourse to a pro- 
pelling charge or to rifling in tbe 
barrel lining. A crude twenty* foot 
model of his gun, according to the 
inventor, hurled a homemade pro- 
ject ile-^he rotating part of an 
electric fan — as far as 1,000 feet. 

Practical electric guns, (he in- 
x'entnr declares, could be built In 
any standard size and would have 
a range equaling or surpassing 
that of conventional artillery. 
Mobile generating field equipment 
would accompany the guns and 
supply the current, as illustrated 
in the picture at the left. 
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sport becomes highly competitive when 
engaged in by a group. 

The sticks illustrated are not copies of 
authentic Mayan des^s, but represent a 
few of the many types that may easily 
be fashioned. 

In the photograph , showing 

a group of six sticks, No. 1 is made from 
the forked limb of a tree. The smaller 
branch is burned off to harden and round 
it so that it 
serves as a peg. 'Hte second stick is whittled 
from white pine, and the peg is a wood screw, 
which is rounded with a ^e af^ the head h^ 
been cut off. Slightly more elaborate is No. 3. 



TARGET PRACTICE WITH 

Mayan 

Throwing 

Sticks 

How to make equipment for a novel outdoor 
sport , . . Arrows are hurled with the aid of 
a curious ancient weapon instead of being shot 

H ere is a fascmatin^ weapons used by the ancient 
sport that requires Ut* Mayas in Yucatan and other 
ik eaulpmenl and is parts of Mexico and Central 
quickly mastered^ America. It Is merely a stick 
huriinf arroM at a target with a with a protruding bead or peg, 
homemade hul<be, or Indian Which engages the end of an 
throwing stick. arrow. By means of the stick. 

The hul<he was one of the 

the arrow can be thrown great distances 
with surprising force and accuracy. Un- 
limited skill may be gained by practice; 
the exercise is a healthful one; and the 



THROWING STICKS first is merely a branch 
Six suggested designs. tree; the second and 
Lengths may vary from 20 third are almost as sim- 
to 27 in., and the pegs but the remaining 

can be set at any angle three are carefully made ^ 

from 4S to SO deg. The 
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It has an ebony peg, and there is a dowel pin 
through the handle for a finger rest. Cord is 
wrapped around the stick in two places for 
decoration. 

Still better are the sticks marked Nos. 4, 5, 
and 6. These are made of maple and have 
turned ebony, bone, or maple pegs. They are 
painted in various colors and decorated with 





end of 
stroke 



cord wrappings, leather fringes, and feathers, 
and have leather loops for the fingers. All 
three sticks can be cut from a piece of maple 
54 by 3 by 30 in., as shown in a diagram near 
the end of this article. The stock for the han- 
dles is 54 in. square. The heads may be cut to 
any desired design and the handles rounded 
off and dressed down to about Yz in. round. 
The sticks are then sanded, stained, and pol- 
ished. 

The peg in each case is about Y i*'- 
ameter, with a ball formed on the end. A ball 
will follow the concave socket in the arrow 
through a greater length of stroke than a 
plain, straight point. The peg may be set at 
any angle from 4S to 80 deg. 

Glue the peg in a hole drilled in the head. 
Attach ^e finger loops and decorations with 
wrappings of cord such as chalk line. Pull the 
ends through under the wrappings to avoid 
knots. The wrappings may be stained with 
water colors and shdlacked when dry. 




Although arrows from 28 in. to 5 ft. in 
length may be used, the standard 28-in. tar- 
get or hunting ar- 
rows obtainable at any sporting-goods store 
are probably the most practical. It is neces- 
sary merely to cut off the nock and form a 
round concave socket to match the rounded 
end of the peg. If you wish to make your own 
arrows, you will find instructions in any 
standard book on archery. 





Tbe method of gripping the stick is illus- 
trated in the accompanying series of four pho- 
tographs. Tbe second, third, and four^ fingers 
grasp the handle, while the first finger is 
fold^ up out of the way. Place the arrow 

socket on the peg and lay the shaft along the 
first joint of the second finger, holding the 
shaft in place with the thumb. Use only 
enough pressure to keep it from falling off. 

Stand with the feet apart, the left foot for- 
ward and pointing toward the target, tbe right 
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An tconomicAl way to cut thf«* sticka from 
one amall piece of maple or other hardwood 



foot back and at right angles to the lefti un- 
less» of course, you are a ldt<*handed thrower, 
in which case the position is reversed. 

Draw the stick with the arrow in |:^e 
straight back over the shoulder and execute a 
straightforward overhand swing. At the finish 
of the stroke, rock up on the right toes. Do 
not try to release the arrow with the thumb, 
as it is not necessary. If the thumb is pressed 
lightly against the arrow, but not lapped en- 
tirely over the top, the rdease will take place 
without conscious effort and at exactly the 
right time. 

The throwing stick is by no means a toy. 
It has a range up to 500 ft., and the power is 
sufficient to inflict serious injuries. Use the 
same precautions as with ait^ery. Be espe- 
cially sure to have plenty of room when you 
first try out the sport. An archery target is 
the most convenient to use, but any type of 
target in which the arrows will stick may be 
used. 

Do not allow children to use the throwing 
sticks unless under adult supervision. If you 
regard it as a weapon and use reasonable care, 
you will find it quite safe and will soon de- 
vdop considerable accuracy. Continued prac- 
tice will bring greater skill and increasing en- 
joyment in this unique and healthful sport. 

Sdentiflc Amerkan— May 11, IMl 

izPLOfivB mxru inLum 

Ihe only superiority which breechdosdlng cnnnon 
has over those which are loaded at the musrie, is that 
they are adapted for the use of exploaiTS shells. We 
do not mean bomb shells, but those wbldiare charged 
with powder and explode when they strike. Breech- 
loading rifles may be used for the same purpose in a 
most eflectiye manner, and we rerive our percuedon 
explosive bullet, in order to draw attention to Its de- 
itnicUve qualities. Fig. 1 is a section of It, and Fig. 
2 represents it after striking and exploding. A is the 
hollow conical bullet, cast with a stem of lead, D ; or 
tiUs stem may be a common s c r e w nail placed in the 
mold to form a pin for the sabot. B is a hoUow 
chamber filled with percussion powder, and C is a plug 
fitted in the opening. £ is a sabot made of cork fitted 
In the stem, D, and two pieces of leather, F, are glued 
to the sabot, which would be a little wider than Uie 
bnllet. Bnch an explosive missile as this may be used 
fbr breech-loading rifled cannon, and by having the 
sabot of greater diameter than the shell, the latter 
need not be made wUh lead bands around it. 

When used for cannon, the plug, 0, should be made 



of iron : for rifles the plug may bo a small conical 




glass tube filled with percussion powder. When the 
point of the bullet strikes an object, tbe plug ignites 
the percussion powder in tbe interior, B, and the 
shell explodes. 

We would suggest an important improvement of 
General Jacobs on this explosive bullet, so as to ren- 
der it as safe for carriage by a soWer as a common 
cartridge. It is this i'— Instead of casting the bullet 
for a moveable plug, let it be cast for the insertion of 
a amall conical fixed nipple, to bo Inserted after the 
shell is charged with the common powder, or gun 
cotton. When about to load the rifle with one of 
these shells, place a percussion on its point, and this, 
when it strikes, will Ignite the charge inside. 

The late General Jacobs, of tbe East Indian army, 
was a most consummate tactician for mounted riflle- 
men. His troops were armed wi^ double barrelled 
rifies, and were the terror of the natives during 
the great Indian rebellion. He made a host of 
experiments with explosive rifle balls ; and he has 
frequently sot ammunition wagons on fire at a 
distance of 1,200 yards with them. With the com- 
mon rifle, by careful loading at the muxsle, General 
Jacobs also blew up caissons at 2,400 yards distance, 
at Enfield, England, in 1867, just with such ^llt. 

In the Baden and WUrtemberg German armies, 
rockets are used for small arms. These rockets are 
inclosed in copper tubes. Capt. Delvlgne has also in- 
trodneed these explosive bullets into the French army 

Scieatifk Am^kaD — Oct. 12, 1861 

How a Han feels Under Fire. 

The Philadelphia yorth American says • 

How a roan feels when in battle is a question that 
our volunteers have doubtless frequently asked them- 
selves. We yesterday stumbled upon a volunteer on 
furlough, who first smelt powder at Bull Run. Dur- 
ing an hour's chat with him he gave us a very good 
general idea of the way in which a man feels when 
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tmdor an enemy ’ 0 gun. Our friend didn't clium to be 
eepedally courageous. He placed due valne upon the 
integrity of the American eagle, but en lie ted mainly 
becauae he had no other employment at the time. Uo 
did camp duty faithfolly, aud endured the hardshlpa 
of long marchcB without any special grumbling. That 
he dreaded to confront the enemy he freely admits. 
While willing at any Ume to hick a bigger man than 
himaelf under justifiable provocation, he disliked the 
Idea of the sudden sensation imparted by a bayonet 
thrust in the abdomen, while only second to this was 
his horror of being cut down with a rifle ball like an 
unsuspecting sqnlrrel. 

When his r^ment was drawn up in line he admits 
his teeth chattered and his knee pans rattled like a 
pot-doset in a hurricane. Many of his comrades wen 
dmllarly affected, and some of Uiem would have Idn 
down had they dared to do so. When the first volley 
had been interchanged, onr friend informs us, every 
trace ot these feelings passed away from him.* A re- 
action took place, and he became almost savage from 
eicttement. Balls whistled all about him, and a can- 
non shot cut In half a companion at his side. An- 
other was struck by some eiplodre that spattered hia 
brains over the clothes of our informsat, but, 10 far 
from intimidating, all these things nerved up bis reso- 
lution. The hitherto quaking dvlUaa in half an hour 
became a veteran . His record eho ws that h 0 bayoneted 
two of his rebel enemies and discharged elgh t rounds 
his piece with ss decisive an aim as though he bad 
selected a turkey for his mark. Could the entire line 
of an army come at the same time into collision, he 
says there would be no running except after hopeless 
defeat. 

The men who played the runaway at Bull Uun were 
men who bad not participated In the action to any 
extent, and who became panic stricken where, if once 
smelling powder in the manner above described, they 
would have been abundantly victorious. In the roar 
of musketry and the thundering discharge of artillery 
there is a music that banishes oven innate cowardko. 
The sight of men struggling together, the clash of 
sabers, the tramp of cavalry, the gore-sUlned grass 
of* the battle-field, and the coming charge of the 
enemy dimly visible through the battle smoke — all 
these, says our Intelligent informant, dispel every 
particle of fear, and the veriest coward in the ranks 
perhapp becomes the most tiger-like. At the battle 
of Bull Run the chaplain of one of the regiments, a 
man of small stature and delicate frame, personally 
cut down two six feet grenadiers in single combat. If 
these things are so— and we Incline to think they are 
—the best cure for cowardice is to crowd a man into 
a fight and there keep him. The fugitives from Boll 
Bun were men who imUbed panic before It could have 
retebed them. 

Sdentlflc Americu— Ovt. 19» 1961 

TEB BSHET BIFIX. 

We take the following account of this fhmons 



w ea pon from rrcnwwnger .* — 

At the dose of last year we heard that some extra- 
ordinary practice had been made with a new rifie, pa- 
tented by Ur. Alexander Henry, the well known gun- 
maker of Bdinbnrgh, but as we could not obtain any 
iafonnatton respecting the peculiar construction of the 
we^on, we oonduded that its wonderful accuracy at 
long ranges was mainly owing to good workmanship. 
We imagined that the sklllfnl gunsmith had turned 
out a very fine poly-grooved rifle, the novelty of 
whidi merely oondstedln the number and form of the 
grooves. We never suspected that he had hit upon 
an entirely new prlndple in rifling fire-arms, and had 
produced a we^on &r surpassing the famous Whit- 
worth in preddoD. Had ha been a military man, an 
engineer, or anjrthing but a professed maker of guns, 
ve should probably have given him credit for some 
ortgtnality. 

At the meeting of the National Rifle Association on 
Wimbledon Common, inJuly last, tbe Henry Rifle was 
first brought before the notice of out English marks- 
men, who were amased at Its performances, fiixteen 
important prises a nd most of the pools were won with 
the new arm. Major Moir used it in the contest for 
the Prince Consort's Prise of £100, which he eventu- 
ally carried off. Seven ehoU were fired at each of the 
ranges, 800, 900 and 1,000 yards, and the winner made 
twenty-one points. On the last day of the meeting 
an intereating match came off between Oxford, with 
the Whitworth, and Cambridge, with the Henry. Each 
Hnlversity was represented by two of her best shots. 
The contest was got up for tbe purpose of testing both 
men and rifles. The Cambridge men were undoubtedly 
the finest marksmen, but their extraordinary score, 
whldi, If we remember right, doubled that of their 
eompetltoTS, ts partly to be accounted for by the supe- 
rtority of the Henry Rifle. Mr. Peterklo, with thirty 
shots, ten at each range, 800, 000, and 1,000 yards, 
obtained thirty-one points, tbe highest score ever made 
w Wimbledon Common at these great distances. Some 
wonderful shooting was made at the pool targets with 
tbe new wei 4 >on. Berjeant Dillon got eleven consecu- 
tive tw(^incb boll’s eyes at 100 yards. Lord Elcho 
with seven shots at 200 yards, made six consecutive 
fbur and a half-inch bull's eyes and one center. 

At tbe recent meeting of Scottish marksmen at Mon- 
trom, the Henry has agiUn made Itself heard. With 
ti Mr. Edward Ross won Scotland’s Cup, and the first 
long-range pHae or Stranger's Cup. Major Moir suc- 
ceeded in carrying off the third prise with the very 
we^mn which had proved such a trusty friend at Wim- 
bledcm. 

In one of the early trials of tbe rifle Mr. Henry liim- 
telf fired six shots with It at the extraordinary range 
of 1,100 yards, and hit the target with every ball, 
except the first, making three centers and two outers. 
At the mile range he afterward bit the target, which 
was six feet high by ten wide, throe times out of seven 
shots. Several military men witnessed this wonderful 
shooting. In a quiet trial of skill between the famous 
marksman, Mr. Edward Ross, and bis father, the old 
deer-stalker," near Aberdeen, the precision of the new 
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weftpon at distances was strikingly shown. The 
ranges were 800, 900» and 1,000 yards, and each com- 
petitor Ared ten shots from a Henry at each range. The 
father made with his thirty shots, thirty-four points ; 
the son no fewer than forty^three points, only missing 
the target once. Capt. Moir, on the 23d of April, fired 
twcnty*one shots with this arm at 1,000 yards, and 
got seven centers, twelve outers, and two raissea, 
counting twenty-i^x points. These examples of prac- 
tice made with the Henry will suffice to account for 
the popularity of the arm. l^ough its history only 
begins in 1860, it is now the favourite weapon of many 
of our most skillful marksmen, and it is generally se- 
lected for the Arst prize by County Bifie Associations. 
We will now endeavour to describe the most striking 
features of Mr. Henry's invention. In his specifica- 
tion he claims a system or mode of rifling or grooving 
firearms, in which a series of planes or fiat surfaces 
are combined with angular, curved or rectangular 
ridges or lands.” In the explanatory sheet of draw* 
lags several modifications of this Improved mode ci 
rifling are shown. From four to ten planes and ridges 
ate used In the various forms of the new rifle. The 
ilmplest modification is shoim In Fig. 1. Ttds barret 
Is rifled so that Its end view or transverse section forms 
a quadrilateral figure, with angular pro]ecilons, or 
lands,” extending Inward from the angles of the 
planes. The periphery of the projeeUle, e, Indicated 
by a dotted circle, touches the center of each plane, a. 
In addition to the bearing surfaces thus obtained there 
are the angular ridges, 6, which project inward, so 
that the apex of each is exactly concentric wiUi the 
centers of its contiguous planes. These four ridges 
thus afford a further bearing or support to the projec- 
tile. These angular ridges also fill up to a great extent 
ihespaces between the angles of the planes, A, and the 
periphery of the projectile, thus redudog the windage 




by lessening the amount of expansion necessary to 
cause the projectile to fit the grooves of the rifle or 
other fire-arm, so that the rotary or spiral motion of 
the projectile is obtained with gieater esrtainty, and 
consequently Its flight is rendered more accurate. 

Mr. Henry rarely makes rifles with this quadrilateml 
bore, but the figure shows this prindple so clearly that 
we have reproduced it here. 

In Fig. 2 the fhvorite modification is shown 
There are seven plsnee, A, and a correeponding num- 
ber of intervening rldgee, B, which together afford 
fourteen points of bearing to the projectile, C, which 
very nearly fills up the whole of the bore. This Is 
the fbrm of the ordinary Henry. Rectangular or 
rounded ridges are ocoarionaliy substituted fox the 
angular ones shown in the dlsgrams. 




In another modification of the new system of rifl- 
ing, curvilinear grooves are combined with a series of 
planes. The planes form a polygon, but in the center 
of each plane a curved groove Is formed, and the 
ridges or boundary lines of the grooves form the bear* 
ing points for the projectile. 

A larger charge of powder may be used with fire- 
arms rifled on Mr. Henryks prindple than with others, 
as there Is less llaUlity of stripping the bullet. The 
Increased charge gives a lower trajectory, and ensures 
greater accuracy in the flight of the missile. 

The bore of the Henry Is somewhat larger than that 
of the Whitworth, and the ball is about the same 
length. The ball file eatily into the barrel, and there 
is very little recoil. The advantage of the bore 
to lie in the extent of sur^e which is msde to pre- 
sent a redstance to the shifting of the ball in the 
slightest degree from the groovae, which give it its 
rotary motion and direction, and in the perfset man- 
ner in which the expansion of the ball fills the grooves. 
The rtaistance of the air to the ball is so slight that 
at the marker's butt at the mile range, neither the 
report of the rifle nor the whistle of the ball Is heard ; 
and it is only by the ball bitting the ground or the 
target that the marker knows when a shot has been 
fired. 



Tbo arm does not foul so rapidly as other musile* 
loaders ; indeed we beard the other day of a Hytbe 
instructor who bad been firing with a Henry for two 
months, and had never thoroughly cleaned it. 

Hr. Henry's patent wind-gage sight is a beautful 
and simple contrivance for regulating tbealm accord- 
ing to ^e strength of the wind. The sight, either 
back or ^nt, can be moved to the right or left by an 
ordinary watch key, and when set to the proper degree 
it may be shaken or handled without fear of aliering 
its position. With the back windright, if the wind 
blows from ibe right the sight must be moved to the 
right, and with the front windtight, to the left. The 
degrees are marked by alternate lines of gold and pla« 

rtrintw, 

The wonderful practice made with Mr, Henry’s rifles 
proves that the principle upon which they are con- 
structed is a good one. 



Sefendfle AniericnD — July 27, 1861 

8CIEKCS IH MOBEBK WARFARE. 

At the Brooklyn navy yard there arc a number* of 
old brass cannon which were captured in Mexico, and 
preserved as trophies. Great care has been taken to 
give them graceful.forTus, and they arc covered with 
ornaments. 
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In the same yard are a number of Dahlgren cannon. 
These are simple masses of cast-iron, without an 
ornament upon, and with no attempt at beauty in 
their forms. But how great is the contrast in the 
amount of brain- work represented in these two Bi>ecie8 
of ordnance ! The Dahlgren guns are of immense 
sise at the breech, tapering sharply down in the 
neighborhood of the true ions, and terminating in a 
chase but slightly conical towards the musale This 
disposition of the metal has been determined by a 
long and costly series of experiments, conducted in 
tbe light of an immense amount of knowledge of the 
properties of metals, with an intelligent considera- 
tion of the forces of expanding gases, of the laws of 
moving bodies, of the results of chemical decomposi- 
tion and combination, nearly all of which knowledge 
has been acquired by mankind since the Spanish can- 
non were cast. 

Before Capt* Rodman cast bis 450-poQoder cannon. 
Illustrated on page 305 of our Uni volume, he made 
a series of experiments to determine not only tbe 
best kind of iron to be used in the casting, but also the 
proper form for the mammoth ordnance. The extent 
and variety of knowledge made available in determin- 
ing the form of tbU simple mass of cast-iron, may be 
judged by tbe following list of only a small part of 
tbe subjects discussed in Capt. Rodman's report : 

Of tbe various kinds of strains to which a gnn Is 
subject at each discharge. 

Tangential strain. 

<< Longitudinal Wain. 

Crushing forc'e. 

Transverse strain. 

% 

Expressions for tendencies to rupture different 
kinds of resistance. 

Bursting eiTects of different weights of powder 
and shot in guns of different caliber. 

Position of shot when maximum pressure is at- 
tained. 

Experiments made for the purpose of determining 
the relative endurance of guns mtule from the same 
Iron, but meltt<l in furnaces of different construction. 

“ Deflection of bars under lowls equally distributed 
along their whole lengths. 

Thick uess of metal in the brcecb. 

Effects of compressibility. 

Termination of bore.’' 

After these, and over forty other subjects of iC simi- 
lar character, are discussed in detail, with p.anj pages 
of algebraic computations, tbe lines of tbe gun are 
Anally drawn, and the mixture of cost iron, with its 
number of meltings, the form of furnace, &c., is pre- 
BcrilKid, and the gun is cast. 

Even these facts give but a faint idea of the amount 
of knowledge and study that is embriveed in the pro- 
duction of one of our large pieces of ordnance ! The 
books, which it would be the grossest folly not to 
reati before the oxperimenla are com me need, would 
form 00 incoriRiderable library. 

Aud all thin has reference to only one species of 
cannon, that which is a^lripted to 8 ea*coast defense. 
Tbe ordnance dep;utment embraces the various vari- 
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etics of field artillery, with their carriages, locks, 
powder and projectiles, round and elongated shot, 
shells, case, grape, ciiniater and shnipnell. The arm- 
ing of the infantry and cavalry in a not less extensive 
study. All of the details of arms for all classes of 
soUUers have been the subject uf costly experiments 
by the leading govenimciits of Europe, and of elabo- 
T.ate discussions by the fiueiuost minds of all civilised 
mttions. 

But the arming of soldiers is only a small portiou 
of the art of war. Ihe equipment, the subsistence, 
the org.'imzatioxi, the transportation of armies, is each 
a science in itself. 

All history proves that the success of military 
operations depends almost wholly upon the intelli- 
gence with wbicli they are conducted. The American 
people, aware of this, have, with prudent forecast, 
m:ulc ample provlsipn for the education in the mili- 
tary art of a sulflctent number of our citizens to lead 
our armies in case of war. 

The politicians who had the control of our affairs at 
the time of the Mexican war, set aside iheso men who 
had mode the art of war the study of their lives, and 
entrusted the commmand of our brigades to men who 
had spent their lives in learning something else-— law- 
yers and politicians like themselvvs. In this war, 
we rejoice to sec that tbe popular intelligence, always 
in advance of that of the politicians, is indeavoring 
to enforce a diflbrent policy. Our educated volunteers 
insist on being led by skilled otticers, who, if they do 
sacrifice the lives of their soldiers, will not do it use- 
lessly in securing defeat. 

RATIONS FOR TROOFS 
Scientific American —April 7, lUO 

At the Divisitm Armory in this dty, General Yates has 
'udered the troops to be supplied as follows: — 

For breakfast, at seven A.M., there wiD be furnished 
for each man provisim in the following quantities; — 

One quart of good coffee, eight ounces of tread, and 
three-eighths d a pound of beef. 

At twelve M., for dinner: — Five^ghths of a pound of 
beef or mutton, well cooked, with potatoes; one quart of 
baked beans to every ten men; and every other day, in 
lieu of baked beans, rice, bean or vegetable soup will be 
furnished at the rate of one pint per man. 

At five P.M., for supper: — Eight ounces of bread, 
three pints of coffee, one quarter pound of cold beef or 
mutton. The coffee to be furnished will be properly 
sweetened, and milk in due proportion will also be pr> 
vided. 

Sdeatifk American^July 6, 1861 

OLD CHUmS WROXraHT-IBOir busch-loadiho 

OARiroir. 

At the establishment of Messrs. McKoe A Judson, 
iron dealers, 457 and 469 Water street, in this city, 
there is a largo quantity of oid iron which came from 
China as ballast in the clipper ship Flf/inf Scudy and 
among it are a large number of old Chinese wrought- 
iron cannon, several of which are breech* loading. 

The Ffyin^ Seud was employed by the British govern- 
ment as a transport during the Chinese war, and was 
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fumliihed with tbit qu&Dilt)r of old iron m boliut. 
And when the came home an arrangemeot waa made 
for U to remain in her hold, hence iU appearance In 



our port. 

All of these wrought-iron cannon arecnrioaitiee, but 
the greatest incerost attaches to those which load at 
the breech. In the first place, tbej are of great age. 
Experienced persons on seeing them prooonnce them 
without he^tatioD one hundred jears old, jodging 
from the rust upon their surfaces. DistruaUng the 
accuracy of this criterion, it U still impossible to look 
at them without being convinced that many years 
have passed sinced they were forged. They are of 
very peculiar fashion, and we give an illustration of 
one of them from an accurate drawing made for the 
purpose by our nrtUi. 

They are all of nearly the same sise, and the di* 
mansions of the one represented are as follows 
Length, 6 feet ; diameter at breech, 7 inches ; diam> 
eter at muisle, 6 Inches ; diameter of bore, 2\ Inches. 

The bore at the breech is widened by successlTe cyl* 
indrlcal eulargements, as represented In the dotted 
lines, and in the rear of this the external shell of the 
cannon Is continued for a length of fourteen inches in 
the form of a hollow trough open on the npperaide. 
Through each of the sides of this trough Is a slot, 
doubtless intended for a key to hold the breech 
piece in place. The breech pieces are mladng, and 
whether they were chambered in front to receive the 
charge, or whether the latter was placed in the bore 
of the gun, it Is impoeaible to determine. 

It is well known that breecbdoadlng cannon were 
tried in Europe soon after the IntroducUoDof the use 
of gunpowder. StlU, this proof of their having been 
employed by the Chinese so long ago will attract ai< 
tention at this time. 

The mussle- loading wrougbUiron cannon that came 
out In the Ftying Scud are considerably larger than 
those which load at the breech, and the ability ol 
the Chinese to forge these Urge masees with tbelr lit- 
tle hammers has excited considerable surprise among 
our mechanics. 

It U said to be a universal rule, that In the infancy 
of the arts great skill is displayed in the use of poor 
tools, and that as dvUlsatiou advances better tools 
are devised, requiring shorter training in those who 
employ them. 



Letter 



Dear Kurt: 

Cooceming the nasal spray artide in Ime 1; most 
cfaemical si^y bouses carry plastic squirt bo tt les 
(your local pharmadat eltber has them in eteck or wQl 
order some for you. Ed.) They come in all drnpet and 
sixes. The cape have directional, leakproof screw-on 



plastic tubss. Directional tubes can be fitted to your 
f a vor it e nassl spray bottle for Increased range and ac* 
emey. A product label soaked 00 some other medicinal 
bottle and duad to your new ^>ray will disgulae its true 
nature. 

I find that body heat increase the volume of solutim I 
carry. Bd directional tubes take up this increased 
volume and indicate Vm carrying a bottle that is 
too full before it leaks. Ihe bottle can be neatly and safe- 
ly filled in ttie same sudeing up manner you described, 
through the tube. 

1 carry twin plastic flasks taped together so that one 
squeese squirts both bottles. One bdtle bdds concen- 
trated Ammonium hydroxide and the other holds con- 
centrated, '^fuming" Hydrochloric acid. One whiH of 
either chemical will kncKk any<me to his knees (try it), 
and a coiq>le of drops in the mouth, nose or eyes will 
usually produce uncmisciousness within seconds. An 
average squirt of one second’s duration in the face and 
your attacker will never breath an his own again. Plus, 
these two chemicals squirted t^ether, produces a dense 
white smdee identical to burning white phosphorous. So 
if your attacker is with friends, they will not care to 
share his fate. If they can't get away, you can rob them 
aU at flask-point. 

at two W 
waaw ovarfiU 







idd a few dn^ of red food dye to my solutions 
spring a leak 1 have time to save my ricin. 

Robert B. 



Dear Robert: 

The squirt flask and your mixtures are good ideas. 
However, I don't see much sense in the dye. Say you 
have your flask in your shirt pocket and it springs a leak. 
If you wm wearing a jacket you wouldn't see the stain. 
You certainly wouldn't see the stain in another pocket. 
Besides, by the time you noticed any stain you’d still be 
doomed, tte only difference being that you’d have wme 
of your tiamies dyed red as the DMSO spreads it through 
the system. Also, what of your victim? If you want 
passen-by to thiiik he’s had some kind of seizure, how 
will the stain be explained? 

Leaks from modem plastic bottles are little to worry 
about. I’ve never had any trouble with them. If you are 
worried, wrap yours in a couple of paper towels and 
carry it around for a day. If the paper is still dry after a 
day, 1 think it’s safe for you to carry. 

Ed. 
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Making Lead 

I wtft fortunate In piddng up Vols 2 and 3 of THE EM- 
PORIUM OF ARTS AND SCIENCES. 1812 to 1814. They 
remind me a lot of THE WEAPONEER, in that sue* 
ceedlng entrants corrected the errors of their fellows. 
Unlike THE WEAPONEER, there was little mutual 
agreement at the end erf the series so later readers had to 
prove out the processes. Of course, s<*ience was in its 
rdative infancy in those days so no one knew much of 
anything for sure. lt*s an education in itself to see bow 
various processes evolved from the putterings in private 
laboratories and workshops of the Wh century Intellec- 
tuals and small manufactuiies to the impersonal mass 
producti<xi (rf our times. 

The confusion concerning arsenic and its various 
names, sudt as orpiment and auropigmentum arose 
from the d^rees of purity and also from re^«ial dif- 
ferences in naming ecnqwunda. 

The old ways may not be the best, after all. But if you 
are not equipped to implement tbe best, often the old 
ways are the only ways. At least, they are a place for you 
to start with the best (adlities you have on hand. 

Shot. Is made by melting lead uitli arsenic, and 
pouring it out of Troughs from a great height into a birge 
veksel of ivater. T he height is intended to give rotundity 
to the shot : the arsenic to make it more fusible, so Uiat 
it shall pre s erve its rotundity arising from its liquid state 
until the moment when it is required to be condensed. 

Mr« Paul Beck’s shot mjnuftoory at Fhiladdphu, b, 
Ibeiievei 175 or IdO ieei h*^h. The first fall for small 
iboiis about 130 feet, die second fall or meUiog place, is 
about 170 feet high* 

I give below the common English processes ; but in 
ny opinion the practice is, to melt the whole quanthy ol 
arsenic, with a small portion of the lead first ; ind then to 
add thb strongly araeniaced lead to the unalloyed lead, 
when die latter is melted. The arsesuc, $AouU not ho 
or/minU It should be white arsenic. It should be mix- 
ed with three or four times its bulk of charcoal, lamp- 
black, rosin, or some carbonaceous or inflammable sub- 
stance, and being tightly inclosed in several folds of paper, 
should be thrust down with a stick to the bottom of the 
leadi The pan of melted lead, should be then covered, 
in order to aid the impregnation of the lead with the arse- 
nic. The pan should be of thin cast or thick sheet iron ; 
far the heat must not be toogreat. It b ri^it, when the 
surfiice of tbe lead b trridescenc. 

As the general method of mokiug shot b kept a secret, 

I give all the processes 1 have. 

Patent MtlM S/tot^ b thus made ; sheets of bad, 
whoae tbkkiiess corresponds with the tizc of the shot re- 
quired, alt cut inm small pieces, or cubes, of die form of 
a die. A great quantity of these Uttlecubcs are put into 
a hxf^ hollow troo cyluider, vdiich b mounted horisoiv 
tally and turned by a winch ; when hy theb fiictton 
against one another, and against the tides of the cylinder, 



Shot in 1814 

they arc rendered perfectly round and very smooth. Tlie 
otto patent* shot b cast in moulds, in the same way as 
bullets ore. 

Common Small Shot, or that used for fowling, should 
be well tized; for, should it be toogreat, then it fiks thin 
and scatters too much ; or if too small, then it has not 
weight and strength to penetrate Ear, and the bird b apt to 
fly away with it In order, therefore, to have it suitable 
to the occation, k not being always to be had in every 
place fit for the purpose, we shall set down the true method 
of making all sorts and tises under the name of mould- 
shot, formerly made after the following process t 

Take any quantity of lead you think fit, and melt it down 
in an mm vessel : and as it melts keep it stirriiq; with an 
iron ladle, skimmli^ olT all impurities whaboever that 
may arise at top i when it begins to look of a ^enisti 
colour, strew on it os much auripigmentum or }'e)low or- 
pimem, finely powdered, as will lie on a shilling, to every 
twelve or fourteen pounds of k.‘)d ; tlten stirring them to» 
gether, the orpiment will flame. The ladle should have 
a notch on one side of tbe brim, for more easily pouring 
out the lead ; the bdle must remain in the melted lead, 
that its Iteut may bctlw same with that of the lead, to pre- 
vent inconveniences which oltowise might happen by iu 
bcir^ either too hot or too cold ; tlien, to try your lead, 
drop a little of it into water, and if the drops prove round, 
then the lead b of a proper heat ; iC otiterwise, and the 
shot have toils, then add more orpiment to increase the 

hc^, till it is found sufficient. 

Then take a pbte of co{^)cr, about the size of a trench- 
er, whiclt must be made with a hollowness in tite middle, 
ttbout three inches compass, within which must be bored 
about 40 hole^ according to the size of the tint which you 
inteod to cast : the hollow bottom should be thin ; but 
the tlucker tbe brim, the better it will retain the heat. 
Flace this plate on a frame of iron, over a tube or vessel 
of water, about four inches from the water, and spread 
bunting coals on the plate, to keep the lead melted upon 
U; then takesome and pour it gently on the coals on 
the plate, and k will make its way through the itoles into 
tbe water, and bmt itself into tiiot ; do thus till all your 
lead b run through the holes of the plate, taking care, by 
keeping your coub alive, that the lead does not cool, and 
so stop up the holes. 

While you arc casting in tliis manner, another fcntxk 
with anotto ladle may catch some of the shot, pbcing 
tbe ladle four or five inches undemcadi tbe pbte in the 
water, by which meansyou will see if they are defective, 
and rectify \Wm. Your chief care b to keep tbe le^ in 
a just degree of heat, that it shall be not so cold as to stop 
up tbe li^es in your plate, nor so hot as to cause the BlK>t 
to cracks to remedy the heat, you must refrain working 
till k b <^a proper coolness; and to remedy the coolness 
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of your lead and plate, you must blow your fire; observ- 
ing, that the cooler your lead is, the la^er vnU be your 
shot ; as, tlie hotter U is, the smaller they will be. 

After you have done casting, take them out of the wa* 
ter, and dry them over tlte fire with a gentle heat, sturing 
tlwin contiimuUy tliat they do not tnelt ; when dry, you 
arc 10 scpiirme the gr^t shot from tlie small, by tlte help 
of a sieve made for that purpose, according to their seve- 
ral sizes. But those wIk) would liave very large shot, 
make tlie lead trickle with a stick out of the bdic iiuo the 
wuter, without the plite. If ii stops on the platt, and yet 
iIk plate is not loo cool, give but the plate a little knock, 
and it u UI run again ; care must be bsA that none of your 
implements are greasy, oily, or llw like ; and wlien die 
sliot, being separated, arc found too large or too small for 
your puqiosc, or otlicnvise iinpa lcci, they M ill st rve again 
at lUc ncj;t operation. 

S/tot t tht’Case, in artillery, U formed by puttuig a great 
quantity of small iron sliot into a tin cylindrical box call- 
ed a cannister, that just fits the bore of the guru Leaden 
bullets are sometimes used in the same manner; aud ic 
must be observed, that whatever numlvr or sizes of the 
shots arc used, diey must weigh with their cases ncariy 
as much as tlie sluat of the piece. [,Grfg. lina/ch. 60S. 

Leod^ haw Jbnned into shot Lead is employed in 
considerable quantities in the casting of diet, for which a 
patent was granted in 1782, to Mr. \\'illiam Watts, in 
consequence of his invenlioti for granulating lend, solid 
throughout, without diosc imperfections which other 
kinds of shot usually present on their surface. 'ITic pa- 
icntce directs 20 cwt. of soft pig- lead to be melted in on 
iron pot, round the edge of which, a jx ek of coal-asItcN 
is to Ije strewed ujwii the surface of liw iiku.I, so ns xo 
leave the middle oft lie latter exi>osed. Tony pounds of 
arsenic arc next to be added to the imcovvral k'.ul, and tlw 
pot closfh* shut; the edges of the lid b.'ingc:u'cfully luud 
with mortar, clay, or other cemcm, in order to prevent tb 
evaporation of llic arsenic. A brisk fire is then kindk*d. 
so that tlie two stibstances mat’ be projjerly incor|X>rat;d , 

>vhcn the mttal ouglit to be skiminctl and laded into 
moulds, tlut it may cool in the Ibnu of ingots or bar.>. 
tvhlch, when cold, arc called xlag, or poisoned metal- 
20 cwt. of soft pig-lead, (accoi dingto die qu;unity ofslioi 
intended to be manufactured) arc next to Ik melted intlu 
mamicr above directed ; aud, when it is completely Ikpj** 
fied, one of the ingots or bars of slag must be added : as 
soon as the whole is combined, a small quantity of the li- 
quid metal is to be taken out with a ladle, and dropped 
fl^m a height of about two feet into the water. If the 

^ot be not perfectly round, it will be necessary to add 
more slag, till it drops in a globular form. The metal U 
next skimmed, and the scum poured into an iron or cop- 
per frame perforated with round holes, according to the 
size of the shot designed ; the scum is then to be squeez- 
ed while sofi, through the frame, into which the liquid 
sliould be pounxl, and dropped through the Iioles. For 
the smallest shot, the frame must be at least ten fret above 
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the water, and for the largest, about ISO feet ; the height 
being bcrcaaed or diminished, in proportion to the size 
of the shot [1 Art, Man, 

Shot Manufaetorltt have lately been established or re- 
vived, and appear to promise to supersede tlie importation 
of English sliot. They are manufactured principally 
from Lead found tn Loui^ana, and shipped from New- 
Orleans. 

Patent shot, as Dr. Black lias informed us» are manu- 
factured in England as foUotvs : 

A little orpimeut or arsenic is added to the lead, which 
di^ioses it to run into ^>herical drops much more rapid- 
ly than it would do when pure. The melted lead is pour, 
ed into a cylinder* whose circumference is pierced with 
iKdes. The lead streaming throu^ the holes soon divides 
into drops, which fid I into water, where tlKy congeaL 
They art far from being all spherical, many being shaped 
like pears, and must be picked. This is done by a voy 
ingenious contrivance. The whole is sifted on the upper 
end ofa long, smoolli, inclined plane, and the grains roll 
down to the loivff end. But the pear-like shape of the 
bid grains makes them roll down irregularly, and Uwy 
waddle as u tvere, to a side ; while the round ones run 
straight down. They are received into a sort of funnel, 
which extends from die one side of the mclined plane to 
tile other, and is divided by several partitions, so that it 
is really the mouth of several funnels, which lead to dif- 
ferent boxes.* Those in the middle receive the round 

[2 Art, Mm. 

The shot when made, b separated into »zcs by means 
ofsKves, whose wires art aet according to the diflmnt sizes 
required- The shot b ^sed by putting them into s 
banel and turning it round, till by the friction and attrition 
th^* become perfectly round, smooth and ihiAii^. 

1 bdieve in thb country, the proportion of arsenic b 
nearly as follows. About 7 lb. of arsenic is first a ddf d 
to*iAx)ut five hundred weight of the metal. Then of thb 
mixturr, so much b taken to add to the fresh lead, as wifi 
make the pr^jordon of oiaenic about 2 1-2 or 3 lbs. to 
the ton. Of thb about one half a pound will evaporate- 
Compare thb with the English patent proportions above 
given* 

In the Louisbna country, shot manuCictorles are estab- 
Uslwd, where the shot b made by letting the lead foil from 
the top to the bottom of the bank of the Mississippi, ut 
low water : so tluit the enormous expetice of such a build- 
ing as that in Philadelphia, is saved. T, C. 

The Price of Enfield Rifles 

Sdendfic Americu— Oct. 12, 1861 

Tui pric* of firc-anot In England hat gie4tl^ td- 
YR&rod 1b coD«cqoo&c« of tXe demtad Oom Um Ualtad 
SUtw. Tbe Sofield liSos, vXScIi coot formerly four- 
t««B dollBr», BOV ftell for twenij-oM ddUn. As the 
old aosXots rifod, which anj of oor vochlno shops 
would soon offset, an tatd to bo oquol to tbo Enflold 
rlffo, we do Boi see whf ve should po)r toch sa eaor* 

BOBS prlco shrood for bros vbteh cm be so essllf 
supplied ot home. 
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The Deadly Fighting Bolas 




By KURT SAXON 

A little known and underrated weapon has ^n the 
bolas. It consists simply of three balls, or weights, of 
metal or leather-covered rock, tied to three equal 
lengths of cord, knotted at the end. 

The Argentine gaucbos have used the bolas for cen- 
turies for the same purposes the American cowboy uses 
the lariet. A gaucho can whirl a bolas and catch a calf or 
bull around the fore or hind legs with just as much skill 
and effect as any cowboy with his rope. 

The bolas as a weapon should have lead weights. It 
should have great power to entangle and also to stun or 
kUl. 

A skillful user of the bolas can trip up an approaching 
escaping enemy by wrapping the weitfited cords 
around his legs. Better still, is to kill him by hurling the 
flailing scourge so it wraps around his ne^ and head, 
diking him and/or brea^g his skull. 

The bolas is not limited to throwing. When held by the 
knot at the end of the cords and swung around the head, 
you can make any sub-human rat pack stay well away, if 
they don't have guns. 

I don’t care if it’s a 300 lb. psycho or a Karate expert; 
if you can lift and swing lOV^ ounces, you can defeat any 
lesser armed exponent. 

Throwing the bolas takes some skill. After about 200 
throws you'll begin to get the of it. You start by 
holding one weight in your throwing hand and swinging 
the other two around your head. 

Be sure you're in a cleared space with a tree or post as 
a target. Hay bales or a blanket or something else soft 
wrapped around your target will keep the lead weights 
from losing their shape on impact, for the impact is in- 
deed great. 

Start a gentle swing, extending your arm above your 
head. If you aren't well enough coordinated to keep the 
^rtiirling weights above your head, you’d better stick to 
name-calling. Extreme carelessness or using while in- 
toxicated could mean the end of you. 



I'm sure you’ve heard of the Nunchaku, the oriental 
rice flaU consisting of two foot-and-a-half lengths of 
broomstick connected by about six inches of chain. This 
is dramatic to watch but illegal to carry and hardly con- 
oealable. 

The best Nunchaku man would not stand a chance 
against an indifferent user of the bolas. And the bolas is 
easily concealed. Of course, if you just carry them in 
your pocket, they’ll be all tangled and this won't do at all 
if you're attacked. So I naturally invented a carrier for 
the bolas to make them instantly accessable, without 
tangling. 

I bought a length of plastic plumbing tubii^ from the 
hardware store. It is 1 5/16th of an inch across. Tubing 
slightly smaller would do as the weights are one inch 
across. Even so, you don't want too snug a fit, so that 
size is fine, whereas a larger tube could allow tangling. 

Anyway, I cut the tube four inches long. Then I cut out 
a circle of cardboard for the bottom. After fitting the 
cardboard inside the bottom of the tube I put lengths of 
electrical tape across it, then put a strip around Uie bot- 
tom to make it look uniform. 

Then I sawed two 3/4 by 3/4 inch slots in the top and 
broke them off. This enables one to grasp the sunken 
weight with the thumb and forefinger and pull the bolas 
out with one smooth, easy motion. 

To hold the tube, you should sew a pocket to the inside 
of the front of your pants about three inches to the left of 
the zipper and about one inch below the waistband. 
(Left-handers put the pocket three inches to the right of 
the zipper). 

To make the pocket, simply cut a by 4^ inch 
square ef heavy cloth. Sew it with the same color thread 
as your pants. It’s such a small job you don’t even need a 
sewing machine. 

The pocket should be snug. But if yours is so loose the 
tube might ceme out when you yank the bolas, either sew 
another stitch in closer or use a large safety pin. Push 
the pin through the waistband and around the thinnest 




lip of the tube. That way, there is plenty enough room to 
withdraw the bolas, the tube will not creep up in the 
pocket and the safety pin will be hidden by your belt. 

Say you want it ready to use as throwing bolas. Put one 
weight in the tube and push its cord down on top of it. Do 
the same with the second weight. Keep out the last 
weight and push its cord into the tube and then put it in 
and push it down just so it is even with the top of the tube. 

If you don't expect to be actually throwing the bolas, 
pack the weights so the knot projects to where a weight 
would normally be. A quick and effortless tug on the knot 
will have the clonkers ready to swing in a second. 

With the tube in the pocket, just so, there is no 
noticeable weight nor any pressure on the abdomen; 
unless you wear your pants very tight in the waist. 

Don't let the simplicity of this weapon or Its origins 
make you despise it. It is lethal, concealable and instant- 
ly accessable. With it, you need fear no one lesser arm- 
ed. 
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Saxon’s Ultimate Fang 



By Kurt Saxon 



How often have you longed for a 
weapon which is lethal, silent, con> 
cealable, quick, cheap and un- 
traceable? I couldn't find one so I in- 
vented the Ultimate Fang. Egomania 
demanded I give It my n»ne. 

ft is a new concept In weaponry, 
similar to the tranquilizer darts shot 
from guns. But since those and the 
guns to shoot them from are 
unavailable to the public, my Fang 
will have to do. 

ft is a hypodermic syringe with nee- 
dle which, upon penetration, 
automatically injects 2 ccs of poison 
Into your opponenfs system. 

Examine Figure 6. When the barb 
and needle enter the flesh, the bent 
end of the paper clip and the cutter 
is pushed back, cutting the fish line 
holding the rubber band. Upon 
release, the rubber band pushes the 
plunger, which empties the hypo. 

The Fang is first loaded with the 
poison of your choice and carried in 
the holder diagrammed in Figure 8. 
If you need personnai contact with an 
opponent, you simply remove the 
holder’s cover, approach him from 
behind and jab the protruding point 
imo his rump. 

The fish hook barb will hold it in 
and the poison will be automatically 
injected Into his system before his 
reaction time will let him yank ft out. 
By tttat time, 2 ccs of death will have 
poured in and only the Great Pum- 
pkin couldn't keep him alive for more 
than a few seco^. 

If you anticipate a mugging or other 
attack, have the cover off and the 
Fang upright. Best to jab it into a 
fleshy part of his arm, upper thigh, 
throat, cheek or belly. The suprise of 
your attack, the penetration and his 
own reaction time will doom him 
before he can stop its lethal flow. 

If you prefer to hit him from a 
distance, you'll want a biowgun. The 
Fang will go with great force and ac- 
curacy for a distance of from 20 to 
thirty feet, depending on your lung 
power. This Is plenty if you are lurk- 
ing around a corner or sitting in a car 
at the curb. Anyone walking by or 
entering or leaving a building is within 
easy range. 



if you must practice on live prey, sit 
in your car on a Saturday night when 
the wierdoe prowl your downtown 
area. Best to sft on the passenger’s 
side In front and shoot through the 
rear window. When you see a likely 
degenerate; fag. pimp, punk or 
Liberal, aim at the face, belly, thigh 
or rump and let fly. Then, dissasem- 
ble the biowgun, drop ft behind the 
back seat, scoot behind the wheel 
and drive off. The Fang you leave 
behind is untraceable. Hundreds of 
millions of throwaway hypos are sold 
each year ail over the country by the 
same company. Also, there is too lit- 
tle surface area which could hold a 
recognizable prim. Just in case, you 
might wipe the tube and the tape with 
a cotton swab just before putting the 
Fartg In its holder. 

Don't worry about being observed 
by passeraby. The more people there 
are, the better your chance of going 
unnoticed. Urbanites seldom see 
anything they areni on the make for 
so you can act wfth impunity. Most 
likely, their only reaction to the vic- 
tim's death throes would be to steal 
his watch or cop a feel. 

Now to the making of the Fang. It 
is simple to put togettwr, requiring no 
skill or special equipment. Nearly 
everything used in its constructton, 
except the hypo, can be gotten from 
your local supermarket, hardware or 
dime stores. 

The hypos are B-D (Beck- 
Oickenson) 3 cc 21 G 1 syringes, 
bought at about $25.00 per 100 from 
any pharmacy. Here in the Free 
South, anyone can buy them in- 
dividually or by the box on request. 



Figure 1 shows the hypo as it 
comes from the manufacturer. Pull 
out the plunger and dip off two edges 
with scissors as shown in Figure 2. 
This allows the rubber band to rest 
firmly. 



Next, dip off the rubber ring (mid- 
dle illus. Fig. 2) nearest the plastic. 
This is not necessary if you intend to 
deliver It by hand. But the double ring 
presents a problem when the Fang is 
shot from a biowgun. Having two 
rings makes ft tend to bind to the 
sides of the tube, needing a little ex- 
tra pressure, which can't be applied 
once it's left the biowgun. 

With a razor knife, cut through the 
tube to remove the finger holds (Fig. 
f )' 

Next, drill or burn a hole through 
which to tie the release mechanism 
in place. (Examine the far right 
diagram in Figure 2). Put the plunger 
in so the first ring rests on the 2 cc 
mark, as in Figure 4, and is turned so 
the clipped end is on its side. Then, 
unbend a paper clip and hold one 
end of it in the fire to make it red hot. 

Burn the hole through the tube and 
directly behind the plastic circle at the 
business end of the plunger. If you 
bum it, you’ll have to remove the 
plur>ger and cut off any melted plastic 
that might stand out and catch on the 
tube, ft’s better to use a 1/16th Inch 
drill. 

The needle has to be cut in half 
and reground. This is to keep it from 
bending on impact and the regrlnding 
is to prevent the tip from clogging as 
it enters. 

For regrinding, I use a fine wheel 
and put the needle to its rim edge to 
cut, then angle it on the flat part of 
the rim so the reground tip is the 
same shape as the original. The 
wheel tends to burn it so any ash 
must be scraped from the tip. 
However you do it, use a darning 
needle to scrape out any ash, burrs 
or filings that might clog the tip. 

If you have no grinder, just cut the 
needle with a scissors and regrind 
the tip with an emery doth or stone. 
Just make sure the tip is dear and 
test it by filling. If the liquid doesn't 
squirt out straight, ifs dogged. So 
keep scraping and reaming until you 
get ft right, ft just takes a minute. 

As shown at the right of Figure 3, 
shove the hypo needle through the 
middle of the end of a No. 62 to 63 
rubber band you can buy from any of- 




POOR MAN’S JAMES BOND Vol. 3 85 

PAK18 FOB SAXCHTS FANG 



THE WEAPONEER 



FIG. 1 




FINGD HOLDS 



COMTIXTB BYFODKBMIC SYRINGE 



CUP EDGES 



CUP OFT FTBST KING 



FIG. 3 




pumcn 



i? 




Y1G.3 



RURN OR DRILL HOLE 



^J^EBER RAND 
nSlhlOOK BARR 




PIG. 4 



NT CUTTER SECTION 
PIG, s 



nG,4 




PLASTIC STRAW 



API 






FIG. 






LDROARD CIRCLE 



-SEWN ON 



L«lAPBPROM PAPER 



WASHER PLUG POR BLOW GUN 






HAND PANG 



P1G.I 











CARRYING TUBE 



PlG,f 




ALUMINUM TURING 



RUBBER TAPE 






PIG. IS 




no. 11 



SECnONED BLOW GUN 



^ RING CUT 
FROM TUBING 



SECTION HOLDER 



MOUTH PIECE 




POOR MAN'S JAMES BOND Vol . 3 



86 



THE WEAPONEER 



fice supply store, if you don’t have 
some around. Flattened, they 
measure 2 3/4 inches long by 3/1 6th 
inch wide. Use a brand new one for 
fastest flow. 

For the barb, you'll need a fish 
hook. Bronze colored hooks are 
tempered too hard and so are almost 
impossible to bend without breaking. 
Thus, the shaft behind the barb will 
be too tong and also curved, or it will 
be too short to handle. The silvery 
ones can be straighterted and so can 
be cut so the shaft rests on the hypo's 
needle end and the barb projects 
slightiy beyond its tip as shown at the 
right of Figure 3. 

From my Wal-Mart store I got a 
package of 50 FAST GRIP 
LIMERICK HOOKS, No. 2/Os. If you 
have no vise, hold the tying eye in a 
regular pliers and do the bending with 
needle nosed pliers. 

To attach the barb to the needle, 
use ribbon epoxy. Llguid epoxy or 
plastic glue is messy and unreliable. 
Ribbon epoxy comes in a 14 inch. 



Sdeatinc AaiMkaa— Jaly 25. IMl 

Vent Stopper 
For Cannon 

The moet common cauie of •cddcnM with 
• cannon ii the imperfect clo«ln| of (he vent 
in loadinp. When a cannon ii Tired, piecei of 
the cartndse ba( are frequentiy left in it on 
fire, but the unoke »oon extintuiahe* them; if 
any atmotpheric air, however. geU acccu to 
them they continue to bum. and when the 
cartridge ii run down it ia kindled, cauaing a 
premature dUcharge. which generally blows 
off the gunner's arm. and ia very apt to kill 
him. To prevent this, a man ia stationed at the 
vent to keep it tightly closed during the pro- 
cess of loading, but it seems to be almost 
impossible to tesKh men to perform this ser- 
vice thoroughly; hence (he great number of 
accidents. 

To secure a perfect closing of the vent in all 
cases is the object of the invention here illu- 
strated. An elastic leather pad, A, is secured 
to the lower side of the leva, B. which is 
hinged to the breech of the gun in such posi- 
tion that, when it is turned down, the pad is 
brought directly over the vent. A hook or 
catch, C, is fued to the gun on (he aide op- 
posite the hinge, in a way to catch by a spring 
over (he lever as the Utter is turned down, 
and hold it securely in place with the pad 
pressed down upon the vent. 

It would seem to be impossible for the most 
unskilled soldier to avoid closing the vent 
perfectly with this sii^le arrangement. 

The patent for this invention was procured, 
through (he Scientific American Patent 
Agency. May 28, 1861. and further informa- 
tion in relation to it may be had by addressing 
the inventor, J.J. Hirschbuhl. at Louisville, 
Ky. 



yellow and green strip. Cut off about 
1/8 inch and knead it between your 
thumb and forefinger until it is 
thoroughly mixed. Wrap it vound the 
barb and needle, as in Figure 4, and 
dispose of the excess. (DURO 
E'POX'E RIBBON is sold in most 
hardware stores for about $3.00. It 
sets in 2 hours and completely cures 
in 12 ). 

For the mechanism (Fig. S) which 
releases the rubber band, use a 
regular sized paper clip. Leave the 
larger bend alone and straighten the 
rest with the needle nosed pliers. 

To hold the paper dip to the tube, 
allowing it to move freely, use a one 
inch length of plastic tubing which is 
thin enough to keep the paper clip 
from slanting. I use the plastic tubing 
cut from Q-Tips. these have cotton 
swabs at each and and are gotten at 
any supermarket in the beauty aids 
or baby section. 

After putting the straight end of the 
paper dip through the tubing, use the 
needle nose pliers to bend the paper 
dip's end as in Figure 5. 

For the cutter, a shred broken from 
a razor blade will do. But for unifor- 
mity and convenience I use the snap- 
off cutter blades which oome with the 
razor knife (NT CUTTER A300), car- 
ried by, or ordered through most of- 
floe supply stores. Another brand with 
snap-off Wades is sold in most super- 
markets. (These razor knifes are 
much better than X-acto Kn>ves. As 



the tip dulls, another is there to take 
its place and since it is retractaWe by 
the thumb, it also mades a dandy 
anti-mugger weapon and ifs legal to 
carry). 

To attach the cutter (Fig. 5) prepare 
the same amount of ribbon epoxy as 
used to attach the barb to the needle. 
But instead of wrapping it around, 
simply lay the snap-off Wade section 
down and put the large bend of the 
paper clip over it. Then press the 
epoxy on the blade and mold it so it 
connects with the paper clip as 
shown. 

Next, position the cutter and tube 
on the hypo as shown in Figure 5. 
Then, put a strip of 3/4 inch wide 
plastic electrician's tape on the cut- 
ter tube and press firmly so the tape 
covers as much of the cutter tube as 



possible, then smooth it around the 
hypo tube. 

After loading the hypo with poison, 



you’ll want a large eye darning nee- 
dle and about a fow of 12 pour>d 
plastic fishing line. Put about an inch 
of line through the eye and stick the 
needle through the cutter head, hypo 
tube, plunger, and out the other side 
as shown in Figure 6. 

Tie tightly, hold it down at the join 
and tie a knot. Now ail you have to 
do is carefully hold the hypo at the 
tube’s end just beyond the cutter and 
pull the rut^r band over the plunger 
so it rests across the clipped edges. 

You can keep it so loaded for days 
before use but the longer you wait, 
the less tensile strength the rubber 
band will have. After two or three 
days, this would only mean that the 
plunger would take maybe half a se- 
cond longer to empty the hypo. Even 
so. there’s little reason to place the 
rubber band more than a couple of 
hours before use. 

If a delay of several hours or days 
is necessary, dab a little vaseline on 
the needle tip to keep the poison from 
drying and clogging it. 

Now for the carrier. (Fig. 8) It con- 
sists first of a 4 3/4 inch long tube to 
hold the Fang and another 3 1/6 in- 
ches long for the cover. However you 
want to measure the carrier tube, 
mt^e sure the barb projects a bit over 
a haff inch. If delivered by hand you’ll 
feel a sense of assurance to know 
that the fish line will be cut and the 
back of the tube will start the plunger 
on its way just in case you neglected 
to cut off the last ring on the plunger’s 
tip. 

My holder is of CPVC plastic tub- 
ing, 7/8 OD (outside diameter). This 
can be bought from most hardware 
or plumWng supply stores for about 
$4.00 for ten feet. CPVC comes only 
in 5/8 and 7/8 OD and the 5/8 is too 
small. The aluminim tubing for the 
Wowgun is 6/8 OD and therefore 
more compact. But the slight dif- 
ferertce isn't important and you cant 
get the aluminum holder past a metal 
detector. 

Whichever you use, make a cir- 
cular cardboard plug to fit inside the 
tube, press a short length of the 
plastic tape on K, fit It inside the tube, 
as shown, and lap both ends of the 
tape over the outside. Then wrap one 
thickness of tape around the plug 
tape. 

Next, wind more tape, starting 2 
5/16ths inches from the bottom and 
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to a thickness of about 1/16 inch. This 
is to keep the cover from touching the 
barb. 

For the cover, use two strips of 
regular typing paper 2-1/8 inches 
wide. Wrap one strip snugly around 
a piece of the holder tubing and 
spread glue along its width. Then 
finish wrapping the first strip, glue it 
down and do the same with the se- 
cond strip. This will give the cover its 
proper thickness. Slip it off the tub- 
ing and make a plug in the same way 
as for the holding tube. That's all 
there is to that. 

The only difference in the Fang 
when you mean to use it in a blowgun 
is the propelling shield, without which 
you'd just blow it out onto the 
sidewalk. For this, cut a 5/6 inch cir- 
cle of corrugated cardboard. (Fig. 7). 
You can also get 5/8 inch plastic but- 
tons from the local sewing shop 
which will serve as well. 

With your darning needle and 
thread, sew the cardboard or button 
to the other end of the rubber band 
with three or four stitches. When pull- 
ing the rubber band back over the 
plunger, don't pull it by the cardboard 
or button. Instead, use a knife or 
similar flat instrument under the rub- 
ber band and ease it over the 
plunger. 

For the blowgun, (Fig. 10) you will 
need about five feet of 6/8 00 
aluminum tubing. I got mine from the 
manufacturer here in Harrison so I 
don't know how common that size is 
in other areas. By calling around, 
however, you should find a source. 

Commercial blowguns have 
mouthpieces but I can't tell the dif- 
ference between using one with and 
one without a mouthpiece. But if you 
must have a mouthpiece you can 
easily make one (Fig. 9) with plastic- 
backed rubber tape from your hard- 
ware store. This tape sticks only to 
Itself and I think tfs used for sealing 
plumbing joints. 

To make the mouthpiece, wrap the 
sticky side of the rubber tape, after 
removing the plastic, around one end 
of the tube. As you wrap, gradually 
layer it further from the end of the 
tube, as shown. When you have It 
wide enough and deep enough to fit 
your lips in comfort, cut the tape and 
smooth it down and you’ll have as 
good mouthpiece as any you can 
buy. 
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, Popular Mechanic 1040 

WTH^THER you try to land six in the gold for 
V » a perfect fifty-four or take your archery 
with a dash ef small game hunting, you will find 
keen enjoyment in this ancient sport. Making 
the tackle U simple. 

Size o! UeUe: The first thing to know U what 
size of bow and length of arrow to use. This de- 
pends entirely on your physique, and particularly 
your reach. If your reach is 64 in., you can use an 
arrow 25 to ^ in. long, with a bow not less than 
5 ft 3 in. from tip to tip, Fig. 5. The weight of the 
bow, that is, the number of pounds pull required 
to draw it. depends on your muscular develop- 
ment Moat men can draw a 50 to 60-lb. bow, but 
a 35 to 40-lb. bow is the best weight for general 
shooting, and good scores can be made with the 
25 and 30-pounders. 

The long bow: The long bow has a deep or 
^'stacked*' body, which la generally recognized as 
the best type of bow shape. A stave of lemonwood 
for a long bow will cost you about one dollar. 
Square up the stave to a little over the dimensions 
at the handle of the weight bow you Intend to 
make. Bandsaw the wood, Fig. 4, and then round 
off the belly side with a plane or wood rasp. Cut 

. Ckuv sioej, 

r*'-r 



UM0 





//u‘ 

//A/ 



Saw 




POOR MAN'S JAMES BOND Vol • 3 



88 



THE WEAPONEER 




the nocks 1 In. from each end, Flf. 3, using a round fUe, Fig. 2. 
Make a bowslring from upholsterer's twine, as shown in Fig. 1, 
and brace the bow as In Fig. 6. When the bow Is braced the 
Height of the string from the center of the bow ^ould be about 
equal to the width of the hand and thumb with the latter stuck 
out as in Fig. 23. You can now “tiller" it to check the Wnd of 
both limbs, at the same time measuring the weight with a spring 
scale, as shown In Fig. 10. Bend the how gradually. Take off a 
sieving here and there to equalise the bend. Take your time. 
You can always take off more wood, but you can't put it bsck 
on again. The bow should be quite stiff for a distance of about 
0 in. at the center, and should then curve evenly to the tips. The 
beginner’s most common teult is to mske the bow “whip ended," 
Hg. S. Besides checking the curvature, sight down the b^ as 
you work and note if the string cuts the center of the belly, as 
In Fig. 7. If it throws off to the side, your bow has a turn in it 
This can be corrected by taking off wood ^posite the turn. 

If desired, you can back your bow with red or black fiber 
attached with waterproof glue before the shaping is started. In- 
»tead of cutting plain n ocks , you may decide to purchase and fit 
cow-hom tips, or, you may want to turn them from col- 
orful plastic. It will be noted, Fig. 3, that plain nocks are not 
^ across the back of the bow as this would weaken the wood. 

Ift Horn or plastic tips, however, is let into the back. 

Too flat bow: The fiat bow is easier to make than the long one 



and can be 3 or 4 in. shorter for the same 
length aiTow. The same general method of 






You may want to carry your 
blowgun around with you in a brief- 
case, or shopping bag, depending on 
your station in life. If so. you'll want 
a take-down model which comes 
apart in sections. 

The standard blowgun is around 54 
Inches long. So cut your tubing into 
three 18 inch lengths. (Fig. 10) With 
an electric grinder or a Ale. take off 
the edges of the ends so they slope. 
This makes It easier to fit the sectione 
into their holders. 

As In Figure 11, cut two 1/6 inch 
rings from the scrap tubing to ftt in the 
middle of the holdm. This allows you 
to automatically push each section an 
equal distance to the middle. With a 
round file or sharp knife, ream out 
any rough edges or burrs from the in- 
side edges of the tubes and rings. 

If your only purpose for having a 
blowgun is recreational, a simple, 
layered paper tube is enough. It Is 
also enough if you expect pretty good 
light to assemble It by. 

In this case you'll six or more 
4 Inches wide by 1 1 1nches long strips 
of typing paper or that from a paper 
sack. Lay a section of tubing on a 
strip and roll the tubing and paper 
away from you. Put a line of 
ELMER'S GLUE-ALL, Or similar 
brand of fast drying white glue across 
the edge of the paper facing you. 
Make it as snug and as straight as 
you can. When the glued edge con- 
tacts the paper further on, begin cor- 
recting for straightness and 
snugness. As the roli nears the end 
of the strip, put on some more glue 
and proceed until you have it about 
1/8 inch thick, or more. The proper 
thickness will insure the blowgun's 
straightness and hense, its accuracy. 

When two such roils are made, 
ease the rings in and push them fur- 
ther with the lengths of tubing. You 
might mark the tubing 1 15/16 inch 
from the end so you'll know that when 
both tubes are in place, the ring is ex- 
actly in the middle. Then remove the 
tubing, turn the paper roll up and 
toward you and glue the ring using 
one of the Q-Tips swabs. With the 
outer edges of the tubes ground 
down, it is easy to fit them into the 
rolls in good light. 

If you expect to be working in very 
dim light, you'll need flared ends for 
the section holders so you can 
assemble the blowgun by feel. Since 



bandsawing is used, Fig. 8. but the belly 
side is only lightly round^ off. Typical 
sections of a 40-lb. fiat bow are given in 
Fig. 11, The handle riser can bo the same 
or of a contrasting wood to the bow itself. 
The narrow plate, which prevents wear, is 
inlaid, using a disk of Is-in. plastic. 

Self arrows: A "self* arrow is one made 
from a single piece of wood. The simplest 
way to make self arrows is to buy a con- 
struction kit, which includes the 'Ku-in. 
dowel sticks, feathers and heads. Birch is 
the best wo^ to use. The various parts 
and dinmisions of the arrow are shown in 



Fig. 12. First put on the head. A number 
of different ones can be purchased, but for 
average target work the brass parallel pile 
head is most satisfactory. Cut the tenon on 
the end of the shaft by turning on a lathe, 
Fig. 14. If you are careful, the head will be 
a drive fit and will hold securely. If the 
head is a bit loose, anchor it with a few 
punch laps as shown in Fig. 16. Cut the 
arrows to the required length and then cut 
the nocks. Plain nocks can be cut easily 
by running the shafts over a circular saw, 
as in Fig. 13. The nock should be across 
the grain. If you want more strength at the 
nock, insert a thin slip of fiber or plastic. 
Aluminum or molded-plastic nocks are 
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youVe already got the ribbon epoxy 
you might as w^l use it for the sec- 
tion holders too. 

Rrst, using an electric grinder or 
sandpiMMr. grind the edges of the 
section holders back in a slope 1/4 
inch from the ends. Knead 5 inches 
of the ribbon epoxy and roll It into a 
cylinder. Cut it into four equal pieces. 

Roll each part to 2 3/8 inches long 
and press to about 1/2 inch wide and 
1/4 Inch from the ends. With the first, 
or index finger inside the holder, use 
the thumb to press and flare the rib* 
bon epoxy as shown In Figure 1 1 . 

After the sections have set 12 
hours they are ready to use. The 
flared ends will enable you to put 
them together by feel. 

SAXON'S HAND FANG 

The Hand Fang is only for the 
delivery by harKi of poisons. Although 
the Ultimate Fang can be used and 
delivers 2 ecs surely, it is harder to 
make and is gone, as the police simp- 
ly will not gi^ it back. Therefore, I 
would restrict the Ultimate Fang for 
distance and use the Hand Fang for 
close-up work. 

When you make your Hand Fang, 
teat it through a cardboard box. A 
quick thrust will empty the needle by 
the harder pressure on the plunger. 
Unless you meant to, you'd be hard 
put to renwve It before It was empty. 

One cc of any of the poisons follow- 
ing this article is plenty. Also, your op- 
ponent's reaction time would prevent 
leaving the needle In for the full 2 cc 
load. 

Unlike the Ultimate Fang, the Hand 
Fang takes little effort to make and 
ns holder is made exactly the same 
way as that for the Ultimate Fang. 

(Fig. 8). It is simply scaled down so 
that Its holding tube is 3 5/8 inches 
and Its cover is 2 1/2 iches In length. 

The hypo's needle is cut and 
reground, the finger holds are remov- 
ed and the end of the plunger is 
trimmed all the way around to fit into 

the CPVC tubing. 

Since it takes more pressure to 

push the plunger in using the Hand 
Fang, the plug should be cut from a 
wooden dowel or plastic and glued in 
Even better, a 7/16 inch diameter 
faucet washer from the hardware 
store pounded into the tube is perma- 
nent and will never come out with 
normal use. 







'on.fw, 



'NUT 












iLOCn 
Aoocr' 
'tdj ill 



PAPER 
CMP ' 

AMOW. 



• rTA>w»n n 



TINd 



HAROWOOD 



BANP^HA/eO &OT 



FOOTING, 



TAl>»1SC 

SHAFTS 



very attractive and are 
fitted by tenoiyng the 
end of the shaft the same 
as in fitting the head. 

Fletching is the hard 
part of arrow making. 
However, if you use one 
of the jigs shown in 
Figs. 17 and 19, you will 
Ijc able to lum out good 
ivork at a fair rate nf 
speed. Turkey feathets 
can be purchased al- 
ready cut, or you can 
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A hole is burned or drilled ail the 
way through the end of the tube 1/2 
inch from the back, as shown at the 
right of Figure 7, so it also goes 
through the plunger. An L shaped 
wire cut from a paper clip is thrust 
through so the bottom of the L stays 
outside. This is held in place by a 
layer of tape wrapped around the 
tube's end. This holds the plunger in 
the tube permanently. 

When loaded with 1 cc, the needle 
protects slightly more than 1 1/2 in- 
ches from the tube and S/8 inch when 
empty. 

to load, use the needle nosed 
pliers, put the needle tip into a 
shallow container of poison and with 
the pliers holding the needle, simply 
pull out the hypo until the first Mack 
line is visible. The best way to load 
-the Hand Fang Is with a vaccine bot- 
tle. Upend the bottle and stick the 
needle through the rubber until you 
can just see Its tip. With the needle 
nosed pliers, pull up the needle until 
you can see the Mack line and youll 
have 1 cc and you'll be all set. 



POISONS 

The most glamorous and popular 
poison Is potassium cyanide. You 
can order it from several of the 
chemical suppliers listed in this 
volume. 

To make it most potent for injec- 
tion, put 1/4 ounce in one oz. water 
and stir until it dissolves. Shake in 
more and stir again. Keep this up un- 
til some stays on the bottom un- 
dissolved. You now have a saturated 
solution, meaning the clear liquid is 
as strong with cyanide as it can get. 

One quarter cc should do the job, 
but why be stingy? Give your Of^w- 
nent the full 2 ccs as a show of 
generosity. 

The Mieapest and most convenient 
poison, however, is simple nicotine. 
It can be gotten in the form of Blade 
Leaf 40, an insecticide. It is sold for 
about $3.00 for 2 oz. of 40% pure 
nicotine in most garden sections of 
supermarkets or in plant nurseries. It 



strip your own feathers by grasping the 
vane at the tip and pulling outward, as 
shown in Fig. 15, afterward cutting the vane 
to the required shape. The one*fcather 
notching jig shown in Pigs. 17 and 13 i$ 
built around a paper clip. A disk of ply* 
wood, which slips over the shaft, is drillod 
with three small holes to supply an index* 
ing head, and is pievcntcd from slipping by 
means of a piece of spring wire. One feath* 
er at a time is clamped by the paper clip 
and pressed inlb position. Any type of ad* 
hesive can be used. Celluloid cement has 
the* advantage of quick diylng and the 
ibil.ty to anchor on lacquer, thus allowing 
the shafts to be painted prcvioiu to ilctch* 
ing. Walciproof glue on bare wood is the 
most durable. In the thiee*fealhcr jig, 
the feathers arc held between mct;il plntes, 
one plate of each set fitting into grooves in 



the top and bottom members. The upper 
ring is removable, being a press fit over 
the three spacing dowels. 

Fooled arrows: Footed an ows are more 
decorative and more durable than self ar- 
rows. The footing is made from any tough 
hardwood, and is slotted for a distance of 
5V4 in., Fig. 20. Shr.fis are usually Port 
Orford cedar or Noi way pine, and are ta- 
pej*cd to fit the slot in the footing. Perfect 
tapering of the shafts can be done by the 
circular *saw method shown in Figs. 21 and 
24. The taper* should he made with the flat 
of the grain. The shaft is assembled to the 
fooling with waterproof glue and the as- 
sembly is then clamped or wrapped with 
twine or vuh1>or strips as in Fig. 22. Other 
than a special tenoning jig, the host method 
of rounding the footing to match the rest 
of the shaft is by turning, Fig. 23. Nucks 
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for footed arrows are usually of the same wood 
as used for the footing. The insert is let into 
the end of the shaft, and is later rounded off 
and grooved in the usual manner. 

Accessories: If you want to be comfortable 
while shooting, you will need an arm guard 
and a finger protector. Any kind of leather 
band around the wrist and forearm will do for 
the guard, its purpose being to take the lash of 
the bowstring as the arrow is let loose. A sim- 
ple finger tab of soft leather shaped as shown 
in Fig. 25 will provide protection for your fin- 
gers, or you may prefer to make or buy a 
three-finger shooting glove. An excellent tar- 
get can be made by cementing four or five lay- 
ers of corrugated cardboard together, painting 
the rings directly on the cardboard or on a 
piece of oilcloth. A simple target stand is made 
from ^*in. lumber, as shown in Fig. 27. 

How to shoot: Stand with your feet well 
apart, left side facing the target, as shown in 
Figs. 26 and 29. Hold the bow horizontal and 
fit an arrow across the arrow plate. Grasp the 
arrow with the thumb or first finger of the left 
hand, Fig. 30, and with the right hand twirl the 
arrow unUl the cock feather is perpendicular 
to the bowstring. Adjust your grip on the 
string, as shown at the right in Fig. 25, and 
start the draw. Pull back slowly until your 
right hand comes to a fixed **anchor'^ point on 
your jawbone, Fig. 31. In this position, the 
string should be under and in line with the 
right eye. Aiming is done by sighting over the 
tip of arrow to some fixed point previoxisly 
determined as the correct point of aim at the 
distance being shot. Fig. 32 illustrates this 
method of aiming. 
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is sold alt over the Free South. 
Yankees and Californians can't it 
because too many of them are sim- 
ple and so can’t be trusted with such 
substances. You might look for it 
anyway, in case I'm wrong about your 
specific area. 

The fatal dose of pure nicotine Is 
about 40 mg. (1 drop, 2/3 gr.), a quan- 
tity contained in 2 Qm. (30 gr.) of 
tobacco (2 cigarettes). 

To get your own nicotine, I recom- 
mend buying a can of Copenhagen 
or Skoal tobacco, sold in most 
grocery stores. Saturate the iobacco 
with water, put on its lid and let in 
alone for 24 hours or so. Then put the 
soggy mass on a cloth and twist out 
the liquid into a small jar. Next, pour 
it through a coffee filter to make sure 
there are no particles of tobacco 
which might clog the needle. 

A hypo filled with 1 cc of this will 
do the job as surely as a round from 
a 44 Magnum. 

An excellent use for the Hand Fang 
is the Injection of ricin. The Russian 
who stabbed the Belgian with the um- 
brella tip loaded with a tiny hollow 
metal ball filled with ricin was a clum- 
sy jerk. He was recognized and the 
weapon was known. Had he used the 
Hand Fang, a quick thrust and all the 
Belgian would have known was that 
he'd been stuck with something but 
the weapon would have been con- 
cealed so fast that he'd never be sure 
what really happened or if the Rus- 
sian had really done it. 

Ricine is best used in situations 
where you want to be well away 
before your opponent shows any 
signs of wear. This would involve a 
person you know and who may know 
you. You don’t want him to drop dead 
while you're anywhere in the vacinity 
lest a connection be suspected. But 
if you're at a party or in a bar where 
he is and someone gives him a 
playful jab with a pin, what's to prove 
if he starts going to hell hours or days 
later? 

So a good rule of thumb is; if no 
connection is krtown, you can drop 
him tike a hot rock and join the gawk- 
ing bystanders. You might even com- 
ment to listeners on the dangers of 
junk foods. But if you know him or if 
you are obviously political or social 
opposites where his destruction 
would reflect on you, use ricin. 



Taped to jrour archery bow, this adjust- 
able sight will be found a more satisfac- 
tory method of shooting an arrow than the 
"point-of-aim” method, as you aim right 
at the bull’s-eye instead of sighting at a 
marker on the ground in front of the tar- 
get. Thus, any variation in bowing or in 
distance is not likely to affect your aim. 
The parts of the sight are made of heavy 
aheet steel or brass aitd are cut to the 
shape and sizes given in the detail When 



finished, they should be polished with fine 
emery cloth or steel wool Nickel or chro- 
mium plating will improve their appear- 
ance. Ibe sight is mounted on the back of 
the bow with the sight end of the cross bar 
extending to the left. It is adjustable ei- 
ther vertically or horizontally. Once set 
for a certain shooting distant, the sight 
may be marked so that when the same dis- 
tant la shot again, the correct adjustment 
can be made without any trouble. 



that the head projects ^ In. beyond the 
left edge of the bow. liten, by the trial- 
and-encr method at various distances, de- 
termine the proper portion of the pin for 
each Knd mark these positions la 

ink on the tape, numbering thm accord- 
ingly. A coat of clear ahellac will protect 
bodi the cork and the scale. 



Making Arrows Visible 

To locate your ardtery arrows easily 
after diooting them, wrap bands of tinfoil 
on the shafts just in front of the feathers, 
and ahellac the bands to prevent tearing, 
nw tinfoil will glisten in the sun so that 
an arrow can be seen at a of many 

yards, ^lis method is especially effective 
in cases whore the arrows ha^en to fall 
in tall grasa, weeds, etc. 



A Versatile Homemade Bow Si^t 

This simple, lightweight devlee his all 
the adjustable variations of aa expensive 
bow aiglit, and with an average wetfit bow 

is &irly accurate 
for distiuicee weQ 
over 100 yards. 
Cut from a str^ 
cork gasket mate- 
rial 1 in. wide by 
0 in. longt the dfht 
is fattened with 
adhesive tape to 
the back of the 
bow Just above 
the leather grip. After gluing the cork in 
place, put a strip of cellulose tape on the 
belly of the bow opposite the cork. Stick a 
2-in. round-bead hat yan into the cork so 
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ROAD BLOCK 

By KURT SAXON 



I’m sure you’ve geeo movies and TV shows where 
road blocks are put up aod the villain or hero crashes 
right through and gets away. This is for effect, as 
decently equipped police departments have portable 
road blocks studded with over sited spikes. For P.D.s 
who can’t affort these or need to stop traffic 
immediately without calling In. you can’t beat my tire 
shredding road blocks. They can also be used by 
civilians to teach trespassers the error of their ways. 

AU you need for 10 tire shredders is two boxes of 
mower blades used for hay. wheat, oats. etc., bou^t 
at any farm supply store. They come in boxes of 10 for 
under $9.00. Two boxes will give you 10 shredders 
which, after brasing, shouldn’t cost more than about 
$2S.0D. 

They are extremely portable as all 10 will fit into a 
space smaller than sIm box. 

If you don’t have welding gear, take them to your 
nearest welding shop. Theblades should be placed flat 
side down and those used at shredders held straight 
up in the middle. They must be braied as they are 
made of tempered steel and if simply welded, will 
snap under pressure. Braxe all along both sides and 
paint whatever color you want. Before painting, grind 
the ridge off the top side so you’ll have a rasor sharp 
edge. 

If you are a cop you might paint them fire engine 
yellow so maybe your quarry will see them and stop. If 
you are a civiHan you’ll want them to blend In with the 
road you are using to trap someone. 

To use. place them in a line across the expected 
route of the quarry with the pointed ends on the bottom 
facing traffic. This will shred any tire under three 
inches thick, which would stop just about any vehicle 
on the highway. Including Army trucks. 



These shredders are suggested for protecting your 
property from people who trespass just for the hell of 
it, to steal or to attack you. Unlike nails, which may 
not take effect for several yards, or even a mile or so 
as the air leaks out. the shredders cut through tires as 
if they were butter. The result is immediate and the 
quarry Is demoralised and at your mercy. 

Of course, for a civilian to put such devices on a 
public high way for just any body to run over would be a 
criminal act and totally without class. Try not to be 
any more of a slob that you are. Cops must realise that 
since the effect is immolate and more dramatic than 
a nail or a simple blowout, control Is gone, especially 
at speed. 

As far as legality goes, on your own property, you 
must have a prominent ”NO TRESPASSING” sign 
near a sign with your name on it. For instance. I have 
a big sign at the bottom of my property saying, 
’ SAXON’S LAIR” under which is ”DEAD (skull and 
crossbones) END.” 

This way. anyone who can read knows I don’t want 
anyone around who has no business here. Even so, 
people will still come up looking for ’’Charlie”, 
”Clem” or whatever or they are lost tourists 
or delivery persons. So I only put out the shredders 
after dark, when the day’s work is over and people 
aren’t wandering around sightseeing. 

You see. I don't want to destroy anyone’s tires 
unless he's really asking for trouble. But after dark, 
anyone coming on my property unannounced is 
asking for it. 1 can legally put anything on my ofMhe- 
highway driveway 1 want, so long as it doesn’t 
threaten life. 
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“Barbarians of the World Unite — You Have 
Nothing to Lose But Your Parasites!” 



KURT SAXON 



TMt odRorM by the late John Campbell may be the most important one in all my works. It 
addresses Itself to most of you and ^ould help you tt sort out a lot of the conflicts we bar- 
barians have concerning our place in society. 

John Campbel was a citizen type, a trained scientist and a major contributor to the field of 
science fiction. This editorial was taken from the August. 1 964 edition of Analog. 

As i cMzte type, though John had barbarians sized up more accurately than any writer 
I've read, he was biased. He lumped para, average and suthbarbarlans all in the same 
category. Nor did he see the necessity lor the Para^barbarian In the transition from our 
foundering civilization of today to the culled and strong civilization of tomorrow. 

My eezt adlMal wlU put you m the picture, in the meantime, read John’s editorial over 
several times. 




■ A few months back I discussed here 
the effect that marchin|, counter- 
marching, and round*and«round 
marching barbarian armies had had 
on human history. They provided 
Mankind with one of those great **edu« 
cational opportunities'*~education on 
the '*Learn— or drop dead!" basu. 
Thb educational technique does not, 
of course, help the individual greatly, 
nor is it ever popular with the educa- 
tee, his group, or his descendants. 

But education is a very strange 

thing. Everybody wants to hove one, 

but the resistance to getting one, or 

having one forced upon you, is re« 

markable, considering how highly the 

thing is regarded. Practically everyone 

is certain that more education is just 

what the other guy needs to be given— 
but the wish for personal education is 

almost invariably of the form "I wish 
1 had had . . The pluperfect tense— 
not the present-intentional, or the im* 
mediate*future tense. It’s much more 
popular to sigh about the fact that 
education didn't happen years ago 
than to do something about getting 
it now. 

Education is something everyone 



wants in his pasl^and is resisted from 
"stubbornly" to "violently" in the 
present. "I haven’t the lime, now . . 
is the standard excuse. Neither does 
a ten*year*old; just ask him. He has 
all those ball games to lake care of, 
and the fishing to attend to, and a 
great many other important things that 
he needs to do. IPs only that he’s 
enslaved* by adult task-masters that 
forces him to acquire what he doesn’t 
want. 
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While people look back on those 
horrid, awful, wicked times with loath- 
ing . . . they are enjoying the benefits 
conferred on us by those barbarian 
tactics. The barbarian armies culled 
out those individuals who could not 
learn— who did not have the flexibility 
that made possible a reorientation in 
adult life. Any cub, pup, or child can 
learn a new way of life; they obviously 
have to, for any way of life is new to 
them. The far more difficult thing is to 
learn a different way of life after 



you've learned one— for the Old Dog 
to learn new tricks. For the individual 
brought up as a Christian to be able 
to learn the new set of values the 
Moslem army insists on— or for the 
brought-up-Moslem individual to learn 
the values system of the Crusaders- 
with-swords. 

This is, of course, a highly effective 
selective breeding system- whether the 
barbarian armies so intended it makes 
no difference whatever. It selectively 
bred for the characteristic of edu- 
cability -a nd-flexibil it y in the de- 
scendants of the conquered peoples. 
And inasmuch as no people ever 
remained permanently unconquered, 
every group in the marching-bar- 
barian-armies system was, repeatedly, 
in the class "conquered" often and 
long enough to be repeatedly and 
thoroughly culled over for elimination 
of the uneducable. 

Please note carefully: I’m not say- 
ing "This is the way it should be; this 
is what 1 recommend!" I’m saying 
"This is in fact what observably hap- 
pened.” 

We hear a lot of yak about behavior 
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characteristics^ mental and phycho* 
logical characteristics, not being ge- 
netically heritable. This is absolute, 
and completely stupid nonsense; 
watch the courting patterns of various 
birds, for instance. Or the behavior 
of salmon in returning to their native 
stream. The migration patterns of 
hummingbirds, or the nest-making 
pattern of the paper-making wasp. 
Each displays very specifically inher- 
ited behavior patterns— not merely 
physiological patterns. 

In bees, there is an additional in- 
herited-pattern system demonstrated; 
a given fertile egg can be developed 
into a sexless worker if fed in one 
way, or into a queen, if fed a different 
diet. Here, both physiological and be* 
havioral patterns are seemingly de- 
termined by the diet. 

Obviously, theyVe not; the diet 
doesn't carry that much information! 
It's a lot closer to having a record 
that, played one side up produces the 
pattern *The Pines of Rome,’* while, 
played the other side up, displays the 
sound*pattern of ’’Hungarian Rhap* 
sody.** There is, in the bee egg, a dual 
potential ; which potential is developed 
into activity can be influenced^but 
the potential itself is genetically deter- 
mined. 

What we need at this point is a 
somewhat more precise meaning of the 
term “barbarian.** The origin of the 
term stems from the old Greek con- 
viction that anyone who didn’t speak 
Hellenistic Greek was iess-than-human 
—that the aliens didn’t really speak, 
any more than dogs or chickens did. 
They just made mouth noises like 6ar- 
6ar*bar, and were called barbariam. 

So the original meaning of the term 
was simply ’’Somebody who doesn’t 
speak Hellenistic Greek.” This means 
the world today is populated entirely 
by barbarians. 

Later, it meant ’’Any people whose 
culture and ways of life I disapprove 
of— that is, anyone who doesn’t live 
The Only Right Way— my way!” 

That’s a very minor modification of 
the Greek meaning. It did, however, 
allow that someone who spoke perfect 
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The Citizen Menace 

By Kurt Saxon 

Within every organism, from the amoeba to man lies the inherent urge to 
develop and express all its positive traits. Normally, organisms whose negative 
traits predominate are culled by the environment. 

In Man, pre>thbal savage groups culled those with predominantly negative 
traits by killing or driving them away. Except in the best of times, even those 
who were physically strong and mentally healthy had a difficult time staying 
alive. A weakling or dimwit could neither gather enough food nor defend the 
group. Any weakness of the individual was a threat to the group's sur- 
vival. 

In time, some animals and plants were domesticated. The resulting surpluses 
permitted the keepir>g alive of some who were less than adequate to the rigors 
of savagery. This marked the birth of tribalism. 

Under the hardships of savagery, the only positive traits a man could develop 
were those which simply made him a better hunting animal. Tribalism, with 
its basic organization and cooperation, could have brought about the develop- 
ment of the higher traits we value in individuals of accomplishment. 

But ur>der tribalism, the development of superior traits among individuals 
was discouraged in favor of conformity to group dictates. Such dictates were 
usually for the benefit of the chiefs and the priesthood. 

If a superior tribesman could carry out his duties better than his peers, he 
was horiored. If, however, he sought to introduce progress beyond the 
capacities of the group, he was considered a threat. Ideas demanding higher 
intelligertce to implement threatened the value of the less intelligent. Also, those 
in authority wanted a system only they could manipulate and control. If the 
ideas of the superior individual demanded the selection of more intelligent 
people, the leaders were threatened. So under tribalistic dictatorship, higher 
individual traits went undeveloped, lest the people become independent of 
their mediocre rulers. 

An important sidelight to the development of social structure and the repres- 
sion of individual development, was organized religion. The savages' angry 
storm gods and gods of the hunt were largely replaced by tribalists' fertility 
gods. Rituals placating and serving these gods marked time between plan- 
ting and harvesting. As the approaching seasons came to be marked by stars, 
the Earth gods were kicked upstairs where they watched over everything from 
“Heaven." 

As tribalism and religion developed, traditions and taboos largely replaced 
nature as the culling agent. The traditions and taboos were mainly to insure 
that the work got done. Those who did not follow tradition and broke taboos 
were gotten rid of. It would be a long time before written records and intelligent 
observation did away with the need for tradition, and all the gods ever dream- 
ed up could be replaced by an almanac. 

Under tribalism, individual responsibility was neither encouraged nor wanted. 
Harmony and a continuation of a system that worked for the group was depeiv 
dent on obedience. Tradition and religion governed every action. Under such 
a system, there could be no individuality, thus no innovation, hence, no 
progress. 

Enter the barbarian. I like to think that in most cases he was one with a 
mind of his own who refused to take orders from superstitious, tradition-bound 
fools. He would not drudge from sunup until sundown with no expectation of 
personal reward or advancement. If he lacked creativity it was probably 
because the system stifled it. 

Having been driven from the tribe because of nonconformity, he probably 
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Greek could be a barbarian. This 
meant that, as any Athenian could 
clearly recogniae, Spartans were bar- 
barians, even though they did speak 
Creek. 

To a very large extent, the term 
^‘barbarian” is used today in precisely 
that way; it has no precise meaning, 
and is solely a term of disparagement, 
a term of insult. 

I want to make a precise definition 
of the term, one that will make it use- 
ful in discussion— which no vague, 
variable-referent term can be. 

Let me hasten to point out that 
vague, variable-referent terms can be 
extremely satisfying in discussion; 
they simply aren^t useful. That is, if 
we have **barbarian’^ as a vague, vari- 
able-referent term meaning ^*someone 
whose manners, customs, appearance, 
language, or values I dislike because 
they are unlike mine/' then if [ say. 

don't like that man/' and you ask 
me why, 1 can, with satisfying sense 
of conviction and completion, say **Be- 
cause he's a barbarianl'' 

This is very satisfying; it gives one 
the impression he has said something 
meaningful in explanation of his dis- 
like. That he has made a profound, 
and definitive statement. It*s satis- 
fying. 

It's also perfectly circular. “I don't 
like him because he acts in a way 1 
dislike.'' 

Let's try something more definitive, 
and acultural— use actual, observable 
behavior characteristics, as describing 
the barbarian. Animal species can be 
defined in terms of behavior charac- 
teristics, as well as in terms of physi- 
ology; so can human types. Some ani- 
mals are carnivorous; some, although 
perfectly capable of digesting meat, 
never eat it. These behavioral char<ac- 
terist&cs are perfectly definable and 
observable. 

First, there is the Tribal type— the 
earliest human-cultural evolution. The 
term “savage" can be reserved for the 
pre-cultural level, the level when hu- 
manoids wandered about in family 
groupings, as do chimpanzees and 

gorillas today. 



joined with other outcasts of his kind. Then, I like to think he took the men 
back there, knocked off the chief and made himself king. My kind of guy! 

Our barbarian king would not have been a social reformer. He was ignorant 
and primitive and would have had no standards of comparison. While in the 
tribe, he would have been rejected by the haves and have-nots alike. Under 
the circumstances, he could r>ot have felt responsible for anyone in the tribe 
except, possibly his immediate relatives. 

No, his only real responsibility would be to those who had supported him 
;n the takeover. All any in his group would want was as good a life as the tribe 
had to offer, and then some. The only reorganization would have been directed 
toward improving his own position. 

He had been expelled by the priesthood and the now dead rulers. He would 
nave had no awe of the priesthood, since their magic had been no bar to his 
takeover. But since their mumbo-jumbo served to keep the people in line, he 
would have kept them on. However, they would have been demoted to posi- 
tions where their influence would have been primarily over the brutish majon- 
IV. much as today. 

Had the takeover been by the tnbal soldiers, they would simply have looted 
the treasury, killed all those who had opposed them and imposed a military 
oictatorship. The general might then have attacked surrounding tribes for more 
loot. 

But this isn't barbarism, as such. It's just opportunism by the strong over 
the weak. The general is still bound by the old superstitions and taboos. Some 
overall change might come as a result of social intercourse with the conquered 
tnbes. Such basic culture evolution is not a product of barbarism. 

Our barbarian king wasn't interested in cultural evolution. Nor did he want 
^evolution. He just wanted to take over the system and make it work to his 
advantage. In doing so, he created our modern Frankenstein, the citizen. 

The citizen was but one step above the tnbalist. He could go along with 
the traditions, rituals and taboos and sublimate his own will to that of the group. 
But he was superior in that he was adaptable. He could accept new ways, 
new ideas, and build on them. 

The tribalist was not adaptable. What he had been taught at his mother's 
Knee, by his priests and chiefs, was written in the stone of his calcified brain. 
He could not change. 

The barbarian abolished those aspects of the system which had restricted 
htm and kept him from fitting in. This also freed the citizen to develop and 
express his own positive traits and civilization was born. 

So the barbanans, world-wide and throughout history, broke the restraints 
m posed by the weaker and closeo-minded tribalists. The citizen types, freed 
to create and build, mainly for the benefit of their barbarian conquerers. spell- 
ed progress for all who could handle It. This also made room for many of those 
X 10 could not handle progress. But more about this later. 

The above is. of necessity, a broad generalization. Culture, environment, 
climate and various other factors also determine radical change. Basically, 
however, the dramatic interaction of tribalist, citizen and barbarian depends 
on a relatively stable, but stagnating social environment. Without the in- 
rerference of barbarians, stagnation leads to decline and fall, as exemplified 
by the Egyptian and Chinese dynasties and the Roman Empire. 

Before going on HI give my definitions of the four types and how they in- 
teract with modern society. 

First Is the savage. Originally, he was the pre-tribal forager and food gatherer. 
As he evolved and gained skills, he developed crude weapons and became 
primarily a hunter of game. Life was hard for the savage and compassion as 
a concept was unknown to him. since its implementation requires a surplus 
of food and/or effort the savage lacked as a matter of circumstance. 

Until cooperation in cornering game evolved, his fellows were only of value 
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Th« Tribal type evolved through 
the evolution of Tribal cultures; the 
human type and the cultural structure 
were, of course, co-evotving as a feed- 
back-interacting system. The resuhant 
human type is characterised by rejec- 
tion of creativity, and by complete 
rejection of personal responsibility. 
The Tribal rituals determine all Right 
Living Ways; he is not responsible for 
anything, so long as he follows the 
commands of the Tribal rituals. He ac- 
cepts external command— and is re- 
warded with security. If he obeys the 
Tribal rituals, the tribe will defend 
and protect him. 

The Tribal type readily accepts 
slavery; the Master simply replaces 
the Tribal rituals. The Master now 
gives the commands, which the slave- 
better, actually, is the term ^‘serr- 
obeys faithfully, and the Master re- 
wards the Tribal individual with 
security, freedom from responsibility, 
and the benefits accruing from shar- 
ing the higher standard of living the 
wiser Master can produce. 

In Tribal culture, the cultural sys- 
tem is wiser than the individuals, and 
precisely that situation above de- 
scribed results. The tribesmen don't 
know why the rituals are what they 
are, nor do they feel they need to un- 
derstand; they need only carry out the 
orders of traditions, and they will ben- 
efit from the greater wisdom of the 
ages. 

The second major stage of cultural 
evolution came with the rise of the 
barbarian. 

The primary change came in the 
fact that the barbarian accepted per- 
sonal responsibility. The consequences 
of that are very complex, very inter- 
esting, and pure dynamite culturally. 
Since he takes personal responsibility 
—he won't take orders. He won't obey 
the rituals; if he does something some- 
body else tells him to, he does it not 
because he's ordered to, but because 
he believes, himself, that doing it is 
a good idea. 

With the rise of personal reponsibil- 
ity came, as an obvious consequence, 
what we know as Honor, personal 



in helping to find food and mutual defense against other savage groups. His 
mate was only of value in hetpirtg with the drudgery and rearing his young. 
Only when primitive forms of agriculture and the domestication of animals 
evolved could the intelligent savage graduate to tribalism. 

In the last editorial, John Campbell was wrong in labelling the North 
American Indian as barbarian. First, there were dozens of groupings and sub- 
groupings. Many of them had agriculture and domesticated animals and had 
therefore advanced to tribalism. Many others, however, were only hunters and 
food gatherers and so were savages. 

Species evolution also plays a large part in the differences between the In- 
diarts artd their European invaders. During the last Ice Age, about 1 5,000 years 
ago, water levels were lower, due to the accumulation of ice covering the 
planefs land surface. Primitive Asiatics crossed the then dry Bering Strait and 
moved into the American continent. 

Thus cut off from the interaction between diverse cultures in Asia and 
Europe, they remained at a Stone Age level of development. They knew 
nothing of metal working and so worked with stone, saplings, skins, bone, etc. 
They r>ever used the wheel ar>d their only pack animals were dogs and squaws. 

At the coming of the White man their intelligence was lower than his. Their 
primitive social systems required only strength and agility on a day-to-day 
basis. Abstract intelligence serves little purpose for survival on such a level. 

Thus, natural selection chose the physically strong and the agile to 
survive. Inteliiger>ce beyond that needed to outthink a bison was no more 
necessary in the matter of selection than was artistic ability. In all life forms, 
intelligence is only a tool. It simply doesn’t enter into the process of natural 
selection unless it is critical to survival. 

Many Indian groups were quite civilized, such as my ancestors, the 
Cherokee. Even before the coming of the Whites, they were farmers and liv- 
ed In log homes. They were intelligent and most had evolved to the level of 
citizen. Individualists with a heatthy streak of barbarism, they sided with the 
British during the Rebellion and fought on both sides during the CMI War, 
the southern faction including many slave owners. 

But for John to label pre-tribal savage Indians 'barbarians,” contradicts his 
own definition. Indians at the tribalist level were enslaved, not by Whites, but 
by other Indians. Savages such as the Sioux, Comanches, Cheyenne and 
Apaches could no more be enslaved than could wolves or coyotes be broken 
to herd sheep. They had neither the intelligence nor the social maturity to be 
pressed into any useful occupation, even to their own advantage. 

Incidentally, over the generations since the Whites came here, most of the 
savage Indians were wiped out. Their descendants have, through natural selec- 
tion, evolved to tribalism. 

The modem savage is as primitive and useless as the original Apache. He 
is, invariably, a predatory criminal. Muggers, armed robbers, theives and 
suchlike ^e savages. 

Like the primitive savage, he gathers and hunts, but among the populace. 
Like a small child, he takes what he wants, giving nothing in return. Thus, 
he is a total predator, a criminal with no value to society. Once his actions 
have become reco^ized as a habit pattern, he should be sterilized and isdatod 
or destroyed. 

The savage personality is a genetic throwback to the Stone Age. He is like 
a child who has not grown mentally above the age of four. Whether his 
savagery is an actual genetic defect or a result of Minimal Brain Damage, he 
is seldom worth any efforts toward rehabilitation, (read ‘Minimal Brain 
Damage," Vd. 1, page 57 of THE SURVIVOR). 

John Campbell’s definition of the tribalist is as accurate as any I could give. 
But with his definition, one can hardly escevM the image of a skirt-dad primitive 
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honor. A tribesman doesn’t have per* 
sonal honor, because he doesn’t have 
personal responsibility ; breaking 
tribal taboos is evil, sinful-^not dis* 
honorable. 

Every organism must seek survival 
of its type; if it doesn’t, it is of no im< 
portance whatever in the scheme of 
things. For it’s not long for this world, 
if it doesn’t seek survival! ^Security” 
is a generalized term, essentially 
meaning simply a sense that survival 
is assured. Where the Tribal type 
found security in the ancient^ stable, 
wisdom of the rituals-*or finds it in a 
Master who orders him, and takes re- 
sponsibility for him-*-the barbarian ia 
his own source of security. 

Actually, of course, a sense of secu* 
rity has nothing whatever to do with 
actual safety. For example, there’s 
nothing like a good, solid lethal dose 
of morphine to make a man’s worries 
and fears ease away. A cat might well 
curl up comfortably on a nice, warm 
mass of radioactive matter, thermally 
content while the gamma radiation 
tore it to pieces. 

The barbarian takes personal re- 
sponsibility— and his security lies in 
the absolute, unshakable certainty that 
he is Right, Wise, and Capable. 

This makes it exceedingly dificull 
to teach him a damn thing. Since he’s 
already Right, obviously he has noth- 
ing to learn— and if he isn’t right, 
you’ve j ust destroyed his sense of secu« 
rity. To accept that insecurity means, 
to him, that he is lost without direc* 
tion, without a way to recover himself. 

He has a strong sense of personal 
responsibility . . but no great sense 

of responsibility for others. Fellow 
barbarians not only don’t ask him to 
take cere of them, they’ll damn well 
kill him if he tries to take them over. 
And you con not be responsible for 
something, or someone, you have no 
eontriA over. 

Th« barbarian type evolved, and 
evolved civilizations. They demean 
the tribal type— those cowardly, aub* 
human slaves, who will take orders 
from another man! They know that 



trapped in a particularty rigid caste system. 

Instead, imagine our tribalist in modsern dress, driving a Chevrolet to his 
job on an assembly line. Although some tribalists may be intelligent, the 
average is dull normal. 

Tribalists are owned by their respective societies. They maintain the system 
in the push, pull, lift categories of labor. They have as many children as biology 
allows and eventually swamp any system with their incomr^ent strain of homo 
sapien. 

A system which has matured to where automation and computerization of 
its maintenance does away with the need for these dimwitted brutes should 
sterilize them out of the species. But just the opposite happens. They are 
honored as humans. They are nurtured and cared for at staggering public ex- 
pense, alortg with their Mighted young. 

Without the increasingly dependent tribalist, the citizen and the barbarian 
could use our surplusses to create a progressively refined utopia. But not on- 
ly the surplus, but the system's working capital is squandered for their upkeep. 
Tltis beggars systems and keeps them on a constant war footing as each 
system competes for resources to maintain their increasing burden of in- 
creasingly parasitic tribalists. 

The tribalist is fixed in a state of arrested adolescence. He does not have 
the mental equipment to work without supervision or to accept responsibility, 
since he is but a cog in any work situation. 

Now we come to the citizen, supposedly the pride of the system, but in ac- 
tuality, its most serkMJS menace. 

The citizen is ger>eraJly aupportive, adaptable, creative and the real mainstay 
of any system above the agrarian. The citizen's flaw lies in his identification 
with the tribalists. He is reared with the attitude that he must protect and sus- 
tain his less fortunate brothers. Their religions and traditions are part of his 
programming, for better or for worse. 

As John Campbell says, the citizen is only one step ahead of the tribalist. 
Not nearly far enough ahead for him to discount them as necessary to his 
fulfillment as a human being. They are the foundation on which he builds his 
life and so the citizen is too often incapable of rejecting them. 

‘All men are created equal," ‘We are all in this together," The brotherhood 
of man" and other negative populist attitudes are the guides by which he is 
literally enslaved by his inferiors. He believes that they are his natural 
responsibitity. 

Neither the savage, the tribalist nor the barbarian really identifies with those 
who are of no benefit to his progress in life. In truth, they all see society’s losers 
as competitors, simply using up what they feel they deserve or could earn 
without unfair competition from those who have nothing but needs. 

But to the citizen, the inferior is a sacred burden: a trust. The citizen is thus 
challenged to perfect a system kept imperfect by hordes of parasites. The at- 
tempt is always at the expense of the competent and simply delays the in- 
evitable. And the inevitable is either a nuclear culling or a coast-to-coast New 
Delhi or Calcutta. 

The chickens have finally come home to roost and our system is in serious 
trouble. No system so overburdened with social dependents and run by 
mediocrities can long prevail. Not only our system but every diverse system 
on our planet is failing to cope with the realities of natural law. 

In our country there are nearly 250 million people. Nearly 50 million of our 
work force of 100 million are Federal, State or Municipal workers, paid out 
of taxes. Only about 60 million workers are depended upon to pay for the 
upkeep of our 80 million-plua, social dependents on welfare, medicare, Social 
Security and various pension systems and subsidies paid for by an ever 
decreasing number of productive workers. 

Like herds of any of the lower animals, the populations of our planet have 
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they, and only they, are Right and 
Wise. 

Characteristically, the barbarian 
cannot work for a living. It’s psycho* 
logically impossible for him. He can, 
and will, light for something he wants; 
that’s honorable. Any form or varia* 
tion of fighting is good, honorable, 
and manly. He can fight with swords, 
spears, or machine guns, or with argu- 
ments, or schemes and plots. He can 
get what he wants by threats, black- 
mail, extortion, or gift. (Which he 
considers a form of extortion; obvi- 
ously the giver feared him and his 
power.) He can plot, scheme, and 
labor at a plan to gain his ends— but 
he cannot work for it. 

He can risk life, health, or crippling, 
labor twenty hours a day for weeks 
digging a tunnel to penetrate to some- 
one else’s treasurehouse; that is hon- 
orable, manly, tolerable because it’s 
a form of fighting. But he can’t work 
in a mine to dig out gold from Na- 
ture’s treasurehouse; that’s unmanly, 
demeaning work. Work is what slaves 
and women do. An honorable man can 
hunt, fight, and plot— but not work for 
economic productive ends. Only slaves 
and women do that. 

The European nobility, until rela- 
tively recently, held precisely that at- 
titude; it was demeaning and dishon- 
orable for a nobleman to engage in 
trade— i.e., to do anything econom- 
ically productive. 

The American Indians, when white 
men first arrived in the United Slates 
area, were true barbarians. They did 
not, and coidd not, work for a living. 
The colonists confused them acutely, 
because they worked for a living . . . 
and a few preliminary skirmishes es- 
tablished very definitely that the col- 
onists were not cowardly weaklings, 
not the demeaned slave type. 

The colonists, however, found that 
the North American Indians could not 
be enslaved; the Spanish tried it, and 
were murdered for their pains. In the 
United States central and eastern 
areas that is; in the Mexican-to-Chil- 
ean areas, the Indians had advanced 
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simply outbred the carrying capacities of our planet’s social, economic and 
ecological systems. 

There are nearly five billion people on earth. Not only are there too many 
people, but most of them are not up to meeting the challenge of enlarging 
the productive capacities of our sy^ems. 

Intelligence and overall competence is declining disastrously. Even our 
mediocre politicians are protesting our frivolous, silly, and imbecilic students 
and our schoc^, wmich do little more than babysit those unable to learn useful 
skills. 

Something has to give, and as with every past overburdened and unbalanced 
system; the bell is tolling. 

Today, over 40 wars further ravage the Third World. Destitute refugees from 
war and economic prostration are beginning to swamp the economies of every 
industrial natkm. 

Whole towns are evacuated because of chemical pollution. Acid rain, a result 
of manufacturirvg for so many people here and for export, costs over two billion 
dollars a year in the U.S. alone in erosion of our buildings and monuments. 
It also destroys all life in many of our lakes and streams and even denudes 
our forests and threatens our croplands. Added to all this, the weather is in- 
creasingly turning on us, destroying homes and businesses as well as 
croplands. 

No one who can read this has failed to see the degenerative processes 
shown in living color on every news program. 

Most positons of authority on this planet are held by citizen types. Seeking 
only stopgap solutions and then only tor their own dependents, world citizenry 
has become an actual threat to the species. Politicians, doctors, lawyers, 
bureaucrats, society’s fair haired boys, are actually the most dangerous 
enemies of the species today. 

Take tor example, the most respected citizens of our society, the doctor 
and the lawyer. Medicine and law require the highest intelligence, on the 
average. 

The kindly doctor occupies himself largely with saving those whom Nature 
dictates should be taken out of the gene pool. The doctor, however, fights 
Nature by impro^ng the chances of the genetically blighted long enough 
for them to pass their defective genes to the next generation. 

Progressively, generation by generation, doctors have towered the quality 
of the species. Moreover, their work among the underachievers has simply 
served to swamp society with a perpetually expanding population of 
dependents. 

Medical missionaries have wiped out epidemics in the poorer nations which 
had, up until then, served as culling agents. In taking away these natural restric- 
tions to unwanted population growth, doctors have caused far more suffering 
than had they let well enough alone. 

Whereas there was some suffering, now it is universal as those saved from 
Nature's culling agents have proliferated to an alarming degree. Thanks to 
our citizen doctor, malaria no longer takes one out of ten. Instead, about eight 
out of ten are in .danger of outright starvation. 

And so they film mobs of pot-bellied, fly-blown African children, just waiting 
to die. Meanwhile, their tin-pot dictators organize the starving adults to war 
against the surplus populations of their neighbors. 

I don't mean to give the impression that any preventable suffering is accep- 
table. Doctors must relieve suffering and promote the physical and mental 

wellbeing of everyone. But the price for the care of the underachievers and 
genetically blighted should be sterilization, for their benefit and that of the 
species. 

The citizen lawyer must guarantee a hearing and justice for everyone ac- 
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to the third stage of cultural evolution 
—the citizen stage— and could he en* 
slaved. Because a citizen can work for 
a living, and be creative, and be re* 
sponsible for himself. 

So the primary characteristics of 
the barbarian are that he is intran- 
sigently sure of his unarguable right- 
ness, and that he cannot work for a 
living, but can only fight— in one vari* 
ant form or another— for what he 
wants. 

The third level of cultural evolu- 
tion so far is the citizen; he differs 
from the barbarian thanks, largely, to 
the barbarian*s millennia of tutelage in 
“How To Learn a New Way Of Life 
. . . or Die!“ The Citizen is marked by 
a flexibility of thought, of value ays* 
terns, and of learning-processes that 
the barbarian doesn’t have. The citb 
sen can work for a living— he can be 
economically productive. (The bar* 
barian can be an artist or an armorer, 
incidentally, but not, for example, a 
farmer, a machinist, or a chemist. The 
artist is expressing his own opinion; 
the armorer is making the sword he 
plans to use.) 

The citizen is able to consider and 
evaluate someone else’s ideas, as well 
as his own. He not only has a sense of 
responsibility for himself, but feels 
responsible also for others. And the 
citizen is the first level of humanoid 
that has been able to live with a sense 
of insecurity. He can think, and not be 
sure his thinking is necessarily right. 
This is what makes it possible for 
even an adult citizen to learn an en* 
lirely new way of life, even one he 
does not want. 

Now comes the truly important 
problem— the true Menace of the Bar- 
barian today. 

The Barbarian is not adaptable, has 
no sense of responsibility for anyone 
else, and wants to fight, not work, for 
a living. 

A barbarian is not necessarily a 
stupid lout by any means. That be- 
havior pattern can apply to any indi- 
vidual, without distinction as to race, 
creed, color, or l.Q. The barbarian 



cused of a crime. But all too many lawyers are merely apologists for criminali- 
ty. The crimirtal is the hero, noble but underprivileged, his every rotten act 
a protest against a system which took away his birthright. So conscious of 
his rights are lawyers that lest any injustice touch him, the suffering and/or 
death of his victims must be ignored because of meaningless technicalities. 
As often as possible, he is released to repeat his crimes and worse, to 
reproduce his criminal kind. The lawyer not only protects many savages from 
justice, but further pollutes the species with an atavistic breed an outraged 
society would do better to exterminate. 

So the doctor and the lawyer, the most admired of our professional class, 
are actually trained to save the worst at the expense of the best. As a group, 
they are a tangible threat to the species itself. 

Of all the citizens who are well-meaning but destructive to the species, politi- 
cians are the worst. These vermin are usually well educated, however stupid, 
and fanatically dedicated to getting re-elected. 

Since their terms are from two to four years, they don’t need to plan far 
ahead. No matter what waste and misery their re-election boondoggles cause, 
they seem to honestly believe they can iron out any difficulties after their re- 
election. If they fail, they simply say the measures were necessary because 
of the mess created by their political opponents. 

As an example, note the massive shoring up of our fractured economy by 
our super citizen President Reagan. The 1963 bill for Social Security, medicare 
and various other useless domestic programs cost the taxpayer S479.8 billions. 
Estimated costs for insuring the loser vote in 1984 is $493.9 billions. What 
with the mounting deficit and the ridiculously expensive social programs, if 
the economy makes it through the next election, inflation will wipe us out. 

The reasons for these costs are the citizen’s identification with those he 
feels obligated to preserve; the unfit and the unnecessary. The political 
citizens’ present pet project, The right to life,” shows how even compassion 
can be perverted. 

Only Nature determines the right to life. All the citizens' efforts to prolong 
useless life or to bring m^e of it into the world simply leads to perpetual suf- 
fering ar>d waste. But prolong it they will, and usually in the name of Christianity. 

I'd have nocomplaint against Christianity if its adherants stuck to Its original 
format, ft was simply a prepartion for an afterlife with rules of conduct concer- 
ning people already here. But when any religion is used to add genetic and 
social defectives to our culture and species, it bears re-examination. 

There are literacy millions of unwanted children in the U .S. who are physically 
and sexually abused, poorly clothed and inadequatedly fed. If the Christian 
political citizen were truly compassionate, he would address his humanitarian 
efforts to this sector. 

The pious hypocrite. Senator Jesse Holmes, shows no compassion for live 
children. His efforts go toward adding more hungry mouths and abused bodies 
to our welfare roles. He believes that the abortion of unwanted and therfore 
automatically rejected children born to usually defective parents, is murder. 

Although Holmes’ Bible doesn't mention the willful termination of pregnan- 
cy, this redneck Jesus presumes to speak for his god. He does so out of ig- 
norance of the subject. 

Exodus 21:22-23 says: 

22 If men strive, and hurt a woman with child, so that her fruit depart from 
her. and yet no mischief follow: he shall be surely punished, according as the 
woman’s husband will lay upon him; and he shall pay as the judges determine. 

23 And if any mischief follow, then thou shalt give life for life 

In short, if a man causes a woman to miscarry and lose her child, he is simply 
fined. It ‘mischief follows, which could only mean the death of the woman, 
he dies. 

So the writer of Exodus obviously didn’t consider the unborn fetus to be a 
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can be enormously intelligent . . . and 
still be a barbarian as specifically 
defined by the behavior pattern given 
above. 

Perhaps the all-time high example 
of a true, high-intelligence barbarian 
was Socrates. That may sound out« 
rageous— but run it over for data! 
Socrates would not work for a living; 
his wife and children got along as best 
they could, for he had very small sense 
of responsibility toward others. (A 
man can talk a fine game, and not be 
able to play it at all. I learned a lot 
about the fundamental nature of eth- 
ics, morality, and honesty from a man 
who’s an amoral psychopath; he 
could consider these matters with a 
degree of objective detachment I hope 
never to achieve.) Socrates could fight 
endlessly— argumentatively, or as a 
warrior against Sparta. But he did not 
engage in any economically produce 
tive activity, except bumming from 
his friends. He was intransigently and 
unshakably certain he was right; he 
*'had a demon who told him” when he 
was right. 

Socrates showed every characterise 
tic of the true barbarian personality 
pattern— and the fact that he was enor- 
mously intelligent has nothing to do 
with that fact. 

On the other hand, Aesop, who was 
a slave, showed the pattern of the true 
citizen. He was highly intelligent also 
—but that is a completely independent 
variable; citizens can be low«grade 
morons, or ultra-high geniuses. Aesop, 
however, could adopt many view- 
points, many value-systems, as he did 
in his fables. And he could accept slav- 
ery, and still remain mentally sound 
and accomplish things. 

The barbarian is the greatest men- 
ace to civilization today because he is 
inside, not outside, the culture. The 
barbarian can be intelligent, can plot 
and manipulate with immense skill . . . 
and utter self-centered trickiness. He 
has a strong sense of personal honor— 
which includes the honorableness of 
being too tricky for your opponents to 
trap. The barbarian *s sense of honor 
is powerfully dominant over his ac- 



living being wKh a soul, regardless of its potential. Othenvrse. the man caus- 
ing the miscarriage would have forfeited his life. If the Bible was inspired by 
the Creator, then the Creator doesn't consider the unborn an entity but only 
a potential shell or vehicle for an entity. 

My editorial on page 57, Vo. 1, of THE SURVIVOR showing diagrams from 
Psychology Today proves a child is not human before its brain cells are pro- 
periy linked up. Before then, humanity, the level of consciousness and 
awareness which differentiates us from the lower animals is impossible. 

So neither the Bible nor science supports the idea that the unborn are 
"human,” despite their potential. So to force an Ignorant, impoverished and 
usually defective woman to complete an unwanted pregancy is not only cruel 
and inhumane, but an injury to the species. (See ANTI ABORTIONISTS, 
RIGHT TO LIFERS OR GUARANTORS OF DEATH, page 455, Vol 3 Of THE 
SURVIVOR). 

Jesse Helmes is too ignorant of the Bible to be a spokesman of its tenets. 
His only real link to Christianity is in the Bible belt where he solicits the votes 
of the uneducated. But like most citizen politicians, this short-sighted monster 
considers himself a true humanitarian while causing untold harm both to 
children who ought not to be bom, and to the species itself. 

Another citizen actively threatening the species is the real Adolph Eichman 
among American politicans, President Ronald Reagan. (In case you are un- 
familiar with Eichman, he was a German concentration camp commandant 
accused of imprisoning many innocent people under particularly brutal 
conditions). 

During the '60s I had occasion to talk several timea with Qeorge Lincoln 
Rockweii, leader of the American Nazi Party. He was quite Irttalligent and a 
true barbarian, albeit of a negative strain. However, he was no more a Na- 
tional Socialist than my dachshunds and was so vulgar he could never have 
attracted decent barbarians who would actually implement whatever system 
he might have settled on had he not gotten shot. 

Anyway, once we were talking about the treatment of felons preying on socie- 
ty. We agreed they should be destroyed. Then he cited special cases such 
as those convicted of crimes against children. I was almost shoeksd by his 
plans for them. He would have had their arms, legs, eyes, eardrums, tongues 
and sex organs surgically removed. Then, fed intravenously, with wests tubes 
attached, he would have simply put them on shelves and let them meditate 
on their sins for however many years they had left. 

Ronald Reagan is worse in actuality than Rockwell was in his fantasies. 
Rockwell’s victims would have been deserving of extreme punishment, but 
Reagan’s are totally inrtocent children. 

About a year ago a child was born with part of its internal organs outeide 
its body. It was hopelessly retarded and had no potential for growth and 
development. For the duration of its futile existence it would have been a 
vegetable with no brain in which to store knowledge or with which to 
communicate. 

Imagine you are totally wiped out with alcohol or drugs. You’re etill in there 
but the impressions you get through your brain are totally distorted and any 
communication you might want to make is unintelligible. Youll be all right 
tomorrow, but what if that was to be your permanent condition? Who would 
have the right to condemn you to such imprisonment for the rest of your life? 

Or say everyone was allowed only one automobile for life? What if you get 
a lemon? There you are, barely able to chug out of your driveway, a constant 
traffic hazard with no brakes, horn, barely functioning engine. You couldn’t 
go on the freeway and, white everyone else was out there tearirtg around, you 
would spend the rest of your days in some garage or body shop. Wouldn't 
you rather junk the car and take any other alternative? 
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tions— he will kill himself for honor. 
But it doesn’t happen to include hon- 
esty as part of honor. 

Honor, to him, is achieving a high 
standard of living by fighting for it; 
dishonor is working for a living. (This 
may be a very subtle point to an out- 
sider; Socrates would have been able 
to teach at a university without con- 
sidering that he was demeaning him- 
self by working— but wouldn’t have 
been able to accept a job with a cor- 
poration as a mathematician.) A 
shyster lawyer can be a barbarian; 
typically, to him, the law is a system 
of strings with which to weave traps 
for others. 

The menace arises from this factor; 
he has a sense of honor, but no sense 
of ethics, and no adaptability. The 
citizen is the type that builds civiliza- 
tion; the type that can work produc- 
tively, can adapt his views so that he 
can integrate and work with others 
who have different viewpoints, differ- 
ent ways of life, different value sys- 
tems. 

The citizen can adapt. 

The barbarian can’t adapt. 

When citizen and barbarian come 
into conflict within a culture— it is in- 
evitable that the citizen will tend to 
adapt to the barbarian because he, 
alone of the two, can adapt. 

The citizen will learn barbarian 
manners from the barbarian; the bar- 
barian will learn nothing from the 
citizen. 

But the barbarian will learn how to 
defeat his enemies— the citizens. He’ll 
learn how they can be tricked, coz- 
ened, argued into corners, and conned 
into nonsense. He, who doesn't have 
any sense of responsibility for others, 
will keep assuring the citizen that he 
must feel responsible for others. 

The barbarian won't work— and will 
insist to the citizen that citizens should 
feel responsible for the unemployed 
barbarian, and should support him in 
the style he’d like to become accus- 
tomed to. 

Hitler was a barbarian; the Anglo- 
French leaders were citizens, and 
were conned into giving up Czecho- 



Back to the blighted baby; it had been the practice that such babies were 
denied nourishment so that they would die. Humanity dictates that such babies 
should be given a shot of something rather than aM to their misery through 
starvation and neglect. 

But that’s not the real point. The real point is that some GkMSdy-Two-Shoes 
degenerate in the hospital wets able to attract Reagan's attentkxi to the fact 
that the baby was being written off. So our monster on the white horse decreed 
that all such babies should be kept alive no matter what it took, even if such 
proiongation of useless misery beggared the parents or cost ths taxpayers 
literally millions of dollars. 

You must have seen films of the Baby Jane Doe a while back. Her non- 
functioning brain was three times normal size, she had no eyes and her littie 
limbs would never let her move about or grasp toys she couldn't have seen 
anyway. 

Surgery might have kept her breathing for years and her parents were 
against K. But they had no say in the matter. Reagan and his ilk would not 
only put the burden of permanent misery on the baby, but force the parents 
to care for it to the exclusion of healthy children. Luckily, it died. 

Regardless of what you might think of Rockwall, his victims would have been 
criminals. Reagan’s victims are Innocent of any wrongdoing. So who is the 
more callous, Rockwell or Reagan? 

Nature, or God. if you will, has eat laws by which physical organisms func- 
tion for the benefit of the individual and the species. If the organism is non- 
functional, natural law decrees it must be eliminated. But Reagan has outlaw- 
ed Nature, or God. 

It is necessary and normal to show love and compassion for the heiptess. 
But the policy of saving genetic dregs imposes an unfair burden on the familiee 
and the taxpayers. Worse. It often preserves ger>etic defectives long enough 
for them to further pollute the gene pool, the n>08t valuable asset of the 
species. 

If you examine most of the problems threatening today's systems, youll find 
Qoody-Two-Shoes citizens behind them. The citizen is invariably trapped in- 
to a belief system which gives him a god-complex concerning hia leaser en- 
dowed fellows, the tribalists. 

Of course, the citizen is also the greatest exploiter of the tribalists. Through 
his religions, politics and economic systems he has enslaved nations while 
enforcing the tribalisfs concept of the greatest good for the greatest number. 
That concept worke only through the individuaTs freedom to develop and ex- 
press all his positive traits. But when it enslaves the individual of quality to 
the physical needs of those bom to no purpoee, it becomes a tyrannical waste 
of both valuable people and unrenewable resources. 

Enter the barbarian: 

John Campbell gave a very good description of barbarians, but he tended 
to lump the superior barbarian in with the inferior savage. Thus, although he 
credited the barbarian with the qualities of personal responsibility and honor, 
he still labelled those of savage behavior and characteristics as barbarians. 

You can’t have it both ways. The savage is the most primitive member of 
any society. His brain is either unformed or warped so he is unfit for sustain- 
ed effort on his own behalf. Therefore, he has no choice but to reach out and 
take. 

The savage is inferior to the task of contributing to the needs of the tnbe 
so he is worthless to them. Of course he has no sense of person^ respon- 
sibility sir>ce he is still a child in a state of arrested development. 

In wars and social upheavals it often happens that, since a savage knows 
no limrts, he is appointed to jobs only a brute will perform. So John labelled 
such savages as Hitter, a barbarian, along with any other losers who make 
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Slovakia, in 1938. 

However • . . Churchill was a citi* 
zen, too— and when a citizen refuses 
to be conned, recognizes the barbarian 
as inherently incapable of productive 
effort, co operation, or adaptation, the 
citizen's greater range of abilities can 
fairly surely destroy him. 

The barbarian wants to fight for a 
living; he likes life only in those 
terms. 

The citizen is a past«master barbar* 
ian; he's gone through that stage. He 
can fight— if he realizes that that is the 
necessary answer to the intransigent, 
self-centered, honorable-but -dishonest 
barbarian. 

The great menace of the barbarian 
is that the citizen can adapt to the bar* 
barian- and civilization, which de« 
pends on citizens, disintegrates shortly 
afterwards. 

The Tribal type, a civilization can 
use; the tribal pattern individual will 
work, and work honestly and faith- 
fully. He is not creative; he seeks the 
security of routine and tradition. But 
remember, these personality pattern 
types have no correlation whatever 
with inteUigencty race, color, creed, or 
physical shape, because they are indi- 
vidual characteristics. (Race does 
enter— but solely on a statistical basis. 
Cultural evolution, remember, acts as 
a selective breeding mechanism, and 
produces a strong selection of statis* 
tics in the resultant group. Such a 
selected group will not show a Gaus- 
sian distribution, naturally ! ) 

One can find a pure tribal-pattern 
individual with an i.Q. of 175, a pro- 
fessor at a University, where he is pa- 
tiently, faithfully, and competently 
carrying on the highly intellectual tra- 
ditions of his scholarly field. He's 
still a tribal type, however intellec- 
tual a tribesman he may be! He will 
have the virtues of loyalty, honesty, 
and patience— but will be entirely non- 
creative, and will oppose all sugges- 
tions of change in the traditions and 
rituals of the University or the field he 
is engaged in. 

Or the highly intelligent tribesman 
type may be a chemist, doing quality- 
control analyses, checking to see that 
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a name for themselves after a career of brutish exploitation. 

A barbarian is simply an individualist. He thinks his own thoughts and im- 
plements his own programs. Being superior to the tribalist, he won't play their 
communal games so they reject him. He woni vrork with the citizens' commit- 
tees by which they seek to enslave everyone to the common good, eo he's 
considiered unadaptable. But why should he adapt himself to systems eat up 
for others, wherein he is just an unimportant cog working far below his natural 
capacities? 

The barbarian, having little or no interest in the standards imposed by 
mediocrities goes his own way. And when a system serving only his inferiors 
is closing in on him, threatening his own liberty on behalf of those to whom 
liberty is only a frightening separation from whatever despotism they are ue- 
ed to, the barbarian rebels. 

Throughout history, most of those who have broken new ground in edertce. 
industry, invention, the arts, exploration, warfare and social progress, have 
been barbarians. They were simply men who followed their own vision. 

The citizen simply wants to fit into and serve or exploit whatever system 
he has. To him, the barbarian is indeed an uncooperative lout and even a social 
traitor. He realizes, often unconsciously, that the superior person, individualist, 
groundbreaker and natural warrior, is a threat to his own ambitions. 

The citizen cries crocodile tears at the suffering of our millions of unwanted 
children. But he encourages more such births since some might survive to 
vote for him. Or maybe he has stock in a diaper factory. The barbarian doesn't 
need to exploit suffering inferiors to make his living. 

At this time, while the central authority is still intact, the barbarian can only 
selfishly stock up for himself and his ioved ones. But In the event of a nuclear 
war Of total socio-economic collapse, the surviving barbarians will take over 
as a matter of course. 

This takeover will be much like that implied in Ayn Rand's "Atlas Shrugg- 
ed ' Most of her lead characters are true barbarians. Like most of our foun- 
ding fathers, her characters refuse to contribute to an exploitive system. 

Whereas our barbaric founding fathers actively fought to overthrow the 
British exploiters of themselves and their feilow coionists. Ayn Rand's 
characters simply withdrew. Withdrawai is our only option at this point. 

Withdrawal is simply a strategic retreat in the face of the citizens' overwhelm- 
ing strength, backed up by their masses of tribalistic marching morons. We 
need neither the citizens locked into their monstrous establishment nor their 
tribalistic goons made worthless by a system needing fewer hands and dull 
brains. 

in order to inaugurate the next step in the evolution of human civilization, 
which would be the systematic culling of sociai dependents and predators, 
barbarians must withdraw and consolidate their strengths. This will require 
relocating to rural areas and becoming increasingly independent of our doomed 
system. 

As a barbarian, you might have some idea of taking over your territory after 
the central authorrty has collapsed. This is fine if you have a broad frame of 
reference and can supply your followers with the technology they'll need to 
rebuild. 

Just being armed to the teeth will only make you a target. After all, weapons 
are so common that if thats all you have, you will just be another armed 
hooligan. You wlH have to be purposeful and useful to those you need in order 
to implement your own ideas. 

The best system you can implement directly following the collapse is one 
which tests the ability of the competent to survive without interference. Thus, 
you would have to give those around you the choice of occupations which 
would make them independent of everyone, including you. 

No better foundation for a system for developing the talents of barbarians. 
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the company product does in fact meet 
ASTM standards test #237-B«2, or 
the relevant MIL specs. Here, his in- 
herent lack of creativity is one of the 
highly desirable features of his na- 
ture; when a man is supposed to check 
something against an established 
standard test, originality, creativity, 
and ingenuity are the last things 
wanted! The new, shorter, and easier 
test he invents may be wonderful— 
but it is not ASTM standards test 
#237*B-2, which is what the contract 
calls for! 

A citUen could do the quality con- 
trol job, because he can appreciate the 
necessity of the noncreative viewpoint, 
and adapt to it. He'll be uncomfort- 
able, though, because in such work 
he'd be using less than his full poten- 
tial. 

The one who absolutely could not 
carry out the job would be the bar- 
barian personality; being rigidly lim- 
ited by someone else's orders is dis- 
honor, it's intolerable . . . he'll break 
out because he cant work that way. 

The menace of the barbarian lies in 
his intransigence, coupled with high 
intelligence, argumentative persua* 
siveness, and pleasure in fighting. The 
cithen, because he is adaptable, will 
gradually adapt to the barbarian's in- 
transigent demands, because the citi- 
zen cannot continually fight ofl the 
barbarian and accomplish the pro- 
ductive things the citizen yearns to 
achieve. 

The citizen fights only to accom- 
plish; the barbarian fights to enjoy the 
fight and to win. In argument, the 
citizen seeks to find the truth— the bar- 
barian seeks only to win. The barbar- 
ian has an intense sense of honor— 
and neither honesty nor truthfulness, 
morality nor ethics. But he will call 
upon the citizen to be moral, ethical, 
honest and truthful continually. 

The barbarian welt knows that the 
best weapon to use is one that can hurt 
your opponent— but which cannot 
touch you. 

Until the citizen realizes that self- 
defense is not only an ethical right, 
but also an ethical duty, he will yield 
to the barbarian simply because he 



or individualists, if you prefer, is the 19th and early 20th Century science and 
technology known as low technology. 

Low technology embraces farming, light industry, and cottage industry. 
Although producing plenty for the actual producers who can trade with other 
enterprising individualists, little real surplus would be generated. 

(The overall layout for such a system is found in the five volumes of THE 
SURVIVOR. There are hundreds of trades and light industries easily im- 
plemented by the intelligent layman. You can use these ideas, mostly by bar- 
barians of a few generations ago, to start your own dynasty. You can also 
put others to work duplicating the old processes). 

The great surplusses generated by our wasteful and ecologically destruc* 
tive system would no longer be there to be used by citizens to simply preserve 
the bodies of those bom to no purpose. Initially, the weak and dependent would 
die off and only the strong and purposeful would prosper. 

By the time society redeveloped and grew to a high level of agricultural and 
industrial productivity, future surplusses could go toward the betterment of 
the species. The savages will have died or been killed off. The tribalists who 
survive can be sterilized, as their issue is not only unimportant, but a drag 
on progress. 

Citizen type children could be encouraged to excell at what they do and 
constantly expand their frames of reference. They should be taught their only 
social responsibility is to produce as good a product as they are capable of. 
Once they learn to adapt to the standards of excellence demanded by bar- 
barians they wilt lose their identification with tribalists and savages. 

Then there will be plenty for all who can earn it. There will also be plenty 
for those too lacking in ability to support themselves. But since social 
dependents will be sterilized, society's burden will be negligible and the species 
will gradually strengthen. 

Within a generation there will be few savages and not many social 
dependents. With the gradual reorientation of the citizen types there should 
not be another citizen menace for several generations, if ever. Then, there 
will be such scientific and social progress that the cycles of growth and decay 
of civilizations could be replaced by an ongoing system of refinement of both 
man and his life support systems. Space science and its spinoffs could give 
the species lasting socio-economic benefits instead of the short-term economic 
benefits generated by wars. 

When barbarism, or individualism, becomes the norm, your descendents 
will crew space ships and build cities out there. Only those who realize that 
life quality is all important and unproductive existence is a threat to the species 
will be considered fit to make decisions in the future. 



can adapt. 

The simplest sign of barbarism is 
the characteristic that they will de- 
mand, on moral-ethical grounds, that 
they be given something they claim 
as rights, but will not accept that it 
must be earned, must be worked for. 
They will threaten to fight for it, and 
will fight for what they want — but will 
not work productively to earn it. 

The essence of the barbarian ap- 
proach was boiled down very neatly in 
Hitler's cry of “Guns before butter!" 

Guns are to fight with ; butter is fuel 
for hard work. ■ 
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American 
Shells for Guns 

Scientific American— June 15» 1861 



We have rerdvwl a pajnphJd wntten by W. W. 
Huhbell, £&q., nf rhlladulph^A, in which be elolma 
to be (he invcntoi of the JeatrucUve explosive ■bull 
uaeJ in Ihc American navy. Jfe a»^«vrUthat in 1810, 
he iijiulc a vcrb.ll .agreement with Col.. Horn forJ, chief 
or J nance officer of the I'nilcd State!,, to In (rod no.* 
and m.aniifcieture liU abell for (ho n«rvlcc, and that 
1 00,000 have «icieu been ma<lo. *n>o agreeiueat wob 
to tho oiTect that Jic should rc<vive ono dnllar eora- 
pcnaatioii for every *hcl! maih*, but lu yet ho haa 
never oUdned any tcmuncratlon. ISJalian, (ho 
I'lench arlillcry gcniui, who 8 rat introduced aljeU 
into naval warfare, preferred ti^oeo of concentric 
form, and there are the kind now employed In all 
naviei but our own. Hiibbcll'a U un ccrontrie ibcll, 
claimed to be superior to those used in other naviee, 
ajid it proved very deigtructive in blowing up the 
granite liogue Fortit near Canton, in China, a few 
years since, by our naval forcot. Mr. Hubbell com- 
menced h2i experiments wUh these ihclli in 1840, 
and on the 22nd Sept., 1842, ho flred three 32.poiiod 
ahclii from the Uttety at Sandy Hook, by order of 
the Navy Department, in the presence of Commodore 
Wodawortii. 

Formerly l>omb shcHa ware all thrown by mortars 
—a short wide mouthed gun seta( an angle of 40 
These shells wero thrown at a griAt elevatlou, and 
their range was obtained by different eharges of pow- 
der in a back cliambcr of the mortar, rsdxhao proc- 
tioilly introduct<] the sysh’in of discharging shells 
horixoQtally from cannon, similar to solid shot. 

Firearms And Rifle 
Breech Loaders 

New York. Salurday, January 26, 1860 

The subject nf Arearms hu engaged much public dlo- 
Mission during tht* psMt few years, and it is now 
attiaeUng ninrc alU'iitbm than ever. Nearly all 
Europe apiwfaf!» \<c hn armed ramp. Kn gland hsa 
twn hunJrcHl tbnuMtid volunteer riflemen in ctm slant 
drill: and at home, the notc.w nf warilko prepomUons 
u-«.un<i thfought‘Ut iho land Fi>r two eenturiea, the 
tree yeomen of America and the ntunly Hwjtieni of the 
\ipn were aloTu dixtjnuiM'<h>’d for <<Kill with the deadly 
tide , but it line m w l-.v tnr rhe weai*oru»l all armies, 
and then* is no nation wni<h •%n claim preeminence in 
Ihchkjllfiil UM’ or li. Tlic rtrKt lorrvtc writer on Ihc 
itrti w.kH R-diiom. an K|ii'!i-h "‘ddirf wh». wrote uiem 
fbr •olijt’ot \\l>ru1 \ hufidn I yean* ;»«o He expUlnrd 

thr '!< ii;em i,i i1i, I. .|^( iMiihkt't. tb'M'i iMrd xhe 

pilti ip. 1 |1 ■ r.ll f.i ' '' <' nn* |C« »'lf>« MM*] 

dn.|:»r’'<l <r M’.V .1 w>t- nd<>p4c<l. 

• fill ' (h' 1*1 W''uiil f'dhiw ’ The thci/iy I'f (hi 

'ifli 1^ fi«»w ko'issn i t»e V’^arihiirea <4 

IhiH weapon are duly appnv jriK><l, But there arc great 
,»nd c'Ksenlliil v.uj'ii' . if illle^ ftmi. of <our»<, all 
vftjiiiid U‘ ('umilly 'Mu.'ie .»*c hieei'li-bhvhng and 

mursle looilirig lide^. th' ic >x the light CnglUh rifle, 
with Us -imoath ta|>cring IxirrcJ: tlie heavy Hwim 
with its thifk bioerh atkI iiimtaIc; And th<* long heavy 
Ana rii .in t|di> %v\i‘i it t^tiLoai barrel. Ilieru arc also 

'<i \ i" i' 111 'I.' ] it' h nf tifle groTivea, and 

(die I fuiton ' ly IjM li ai< from Ndng iinimpnrUnl 
On llicHc ijinrli jiaxleen wrlth n that la more 

di!imn''kYi' than itkstuKli'e J Ohapimin. author of 
lie '.mui'M'.hi * .ii)i| t oloiH’I .liuoli. t*f the ImbI 

. I ' I" 1 ■ 1‘incr the )«*>.( writer^ on this 

.-*> I ■ ' aJsi» 



The Independent 
Citizens Army 

By Kurt Saxon 

(This editoriai is one / wrote tor the front of a catalogue of my hoo t» ten 
years ago. It is fust as true today as then and my attitudes concerning potdeai 
chartatana and paranoids have not changed. I stated then as now that Joining 
“Patriotic'' groups and showing hatred tor our government is counterproduo- 
tive. Our politicians and Dept of Justice are all too often incompetent but I 
have never known them to interfere in the legal activities of any individual or 
group). 



Dear Friend; 

You've probity been asked to join this group or that movement lest our 
country fall to the enemy. As times get worse you might be tempted. I was 
and I joined everything I could. In time, nearly everyone was named as the 
enemy. If we could only get rid of this burtch or that, we would be secure. 
In the meantime, we dedicated wortd-savers were nickled and dinrted to a state 
of poverty by the heads of ths outfit. But it was for the cause, you see. 

Of course, the cauee seemed to center in the hind pocket of whoever claimed 
to have the answers. Also, the cause was about 80% propaganda, 15% wishful 
thinking and maybe 5% action. But no accomplishment. In the meantime, 
nothing changed except for the worst. 

I finally got fed up with supporting a bunch of paranoid bums and started 
looking for my own answers. 1 suggest everyone else start thinking for himself 
and cut ioose from any similar groups taking away his time and efforts from 
preparing for his own survival and that of his family. 

The political parasites would leave you ruined when the time of chaos comes. 
In that time, the enemies they name now will be In just as bad shape as 
everyone else. 

So take their -enemies* with a grain a salt. You cant hurt -me enemy" and 
tell you why. 

If the enemy was any identifiable group it would be against the law to at- 
tack them. Threats or attempts in that direction bring in police, arid on occa- 
sion, the FBI and ATF. Anyone who is really serious cant get far enough In 
his activities to do any damage to *the enemy" as a group. He wIR only be 
jailed, or most likely, just be put under surveillance as a dangerous poittical 
activist. At that point, he doesnt do anything because he doesnt dare. 

After wasting years and money and effort against every group I imagined 
was the enemy I came to see them all as just mobs of people heading for 
the same chaos as the rest of us. Their activists who stood out were just loud- 
mouthed, frustrated malcontents like I used to be when I was bravoing with 
them. 

So I don’t believe any group is “the enemy”. I believe the problem is national 
and even world-wide degeneration. There are just too many people breeding 
dumber and more unfit offspring each generation. The more of such people 
bom, the more unrenewabie resources are used up and the more our planet is 
oolluted so that fewer oeoDle can live on it. 

So where does <JI this leave you? As things get worse you wM be the targst 
of moronic criminals, starving mobs w>d mayte aven foroign IrtssriSf * . Your 
neighborhood might be an island of relative plenty in a aaa of chaos mtlmina. 

When that time comes, the more people Hlw you apread around Iho oouiv 
try, the safer our country will be. 

In the meantime, the Law can prevent you from being offsctlyo ogalnit any 
named enemy. Soon, though, the Law will be hnlplsim They tig hiidl| lioti 
tive even now against criminals and the Joblaas, 
you can neither fight not imitate at this stags of ths 

When these elements wear down the Law it wW bo jourtum to howl. Than 
you can destroy those who threaten you. But not boloro. 
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U'on l.arlv (nil»hshi'«I in the H«hinin 

ttnt, hy W. Brultfo* Atl.imi* a engineer and 

#nter “o inHcharur ,| «nhjort< Vnmr of hW viewji 
foil of good while others exhibit ft vnuit of 

thorough prftctkftl Mu\tudnUncc with rlAeft. 

Enropenn writern on flrcftimHecem to be unftcr|u^nted 
with whftt has been done In America by ourguasroitbs. 
The coniaU or elongated Minld projectile^ which has 
become the favorite In Europe, is the old picket 
bullet ueed by American riflemen, with the addition 
of a chamber and plug la its stern. Adama* says: All 

forcible expansion of leaden bullets within the barrel 
by the explosive action of the gas is a mistake— it 
vastea powder and alters the form of the shot into 
Irregularitlee, tending to irregular flight/' He thus 
declares that the expanding bullet is not reliable for 
accurate shoollr^. We have scon several experiments 
made with tl^e expanding nnd the old aolltl picket bullet 
loaded at the mutslc, in which the latter always proved 
the moat reliable. It must be acknowledged, how- 
ever, that the expanding ball haa its advantages In 
warfare. With it» a aoldicr can load his rifle as caally 
and as fast as a muaket ; and If It U not quite so 
reliable, It is better for rapid ftring than the solid hall. 
But it has DO other advantage than ibis ; and above 
all thlaga, certainty of striking should be the flret 
ob^t In firearms; quick shooting if we oan. but 
aOBQracy by all means. 

AmeriosD first daaa rifles are the best in the world. 
Tbe foreign fiiflelda, Whitworths and lAiwastcrt are 
fisr iofirrlor to them, reason of thU la obvious 

RMe shooting has been a favorite American ajniisemcnt 
Cor a hnndrad yaam, and It baa been a matter of 
natkenal pride, aa veil aa ef aaenrity, te axoel aa mark*- 
man. The gteateat care and the highest mechanical 
Alll have been mlled into nqulaMon on the part of oni 
fumHha to make perfect rifiae, and they have bean 
aaeeeaafel beyond all that Europe can boaet. AWaaeon, 
a Jamaa* or a FUh rifle la always a ** dead ahoi * ' In the 
handa of American marksmen: the inatniment, when 
In proper order, never fells. 

At preaant, we believe that the mtiaaledoedlnf rifle, 
wi th the tight AtU ng conical bullet, ia the most rtliable , 
and the prindploa involved In Its conitrocUun are few 
and simple. The barrel should be of the beet close* 
grained cm! steel, and Ite weight siilBdeot to give It 
stability. It also appears to be advantageoua to have 
the barrel of an octagon form, and of the same dlam* 
elar from end to end. When the charge expar>4e In 
the barrel of a rifle, a mrles of undnlations are pro* 
dueed. which operate to give Irregularity to the flight 
of the projectile. l%e angles of the octagon rifle bar* 
rel tends to amet thme undulations, l^is wan dla 
covered long ago by our barf(wooda’ marksmen: bnt 
this principle does not seem to be appredaled by most 
army officen. who have provided round barrels for 
their rifles. The ilae of the bore in rifles is a matter 
of convenience and choice. The larger the bore the 
greater proportionately ahould be the weight of the 
barrel, to give it etabilUy. The Interior of the rifle 
should be aa smooth and polished m the iuaide oi a 
steam cylinder, to avoid friction in the passage of the 
bullet. There is quite a diffierence of opinion as to the 
beat length for rifle barrels. This is an important 
feature, because the pitch of the rifling Is always in 
accordanoe with the length of barrel. The heavy, long 
weelom rifle, with its moderate spiral, is considered by 
many persons to be the moat reliable; while others 
assert that a short barrel, with a slow starting spiral 
and an Increasing twist towards the musalc, is aa roll* 
aUe. and ie preferable to the long barrel. T^e number 
of grooves in a rifle is not of much importance — three 
are better tiian a dosen^provided the bullet lio made 
to s[fln properly ; they should be as *<halIow as possible, 
however, to prevent windage. I*he German riflea have 
short barrels and a rapUl twist. Colonel Jacob states 
that ha found . \»y many experimenta, that a barrel two 
feet long, with the grooves full and of a breadtli equal 
to the feadf, and giving a revolution once m three feet, 
wsM equal to banuls two and a half and three feet long. 
The muBxle of a rifle should he perfectly true ; for if 
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So my advice is to gather a small group of Hke-minUed MendS and pregare. 
Collect knowledge, guns, raw materlala and food. 

Train together in relatively safe and fegel ways. Join Uie NUSonel RHto 
Association and local gun clubs. Attend gun shows end fMe rengsa Don't be 
too secretive about your group activltlea. Be Open wBh the poioe. Ihey won’t 
approve, on prlrtdpal, but so what? tfa your oeunUy end elnoe you don't in- 
tend to act until the police are halplea a , Rfe no businees of theirs. 

Recruit a cop for your group if you can. He IMV keep you from m^irtg 
mistakes through Ignorance of the law. And when he inelly throws away his 
badge in disgust he will be one of your best 

Being fairly open In your aims will alimlnata the paranoid fanatics, who are 
good for nothing anyway. Openness also keeps you pretty free from Infiltratara. 
And you will be surprised at the things you can get away with which you now 
might think would land you in ^i. 

A perfect example of the kind of outfits I have bean suckared by ia the Na- 
tional Association to Keep and Bear Arms, (NAKBA). I single them out not 
only because they are a perfect example but because they asked for it. This 
way, they serve me even better as an axampla than as advartisars. 

The following letter was sant to ma by a parson who claims to want a strong 
Amenca. National Assoctation to Keap and Bear Arms? Publishers of the Arm- 
ed Citizen News? Yet. their head boy rejected an ad for the Poor Man's Jamas 
Bond; the single book which would make his avary member the ultimate arm- 
ed civilian. And his reason? He didnl like my dedication in the sample copy 
I sent him. 
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there is the Icoat defeat at the issue where the bullet 
leaves the barrel, shooting becomes mere chance work. 
Clark’s patent los^ling muwlc— an American inven- 
Uon— haa conferred a auperiority for accuracy on all 
rif\cH furnished with it. 

It JH admit U*d that nkphl lending 1 h dcalrabk, and 
that this is obtained with expanding buUeta; but these 
arc not rcU>d>k. But, (hen, are not ^curacy and 
rapidity of tiring combined la breach-loading 
'rhe late Secretary of War, in hie report, eaid: **I 
think it may be fairly asserted now that the higheat 
cfRdency of a body of men with firearm s can only be 
secured by putting into their honde the beat breed)- 
loading firearms." This concluaicn, it eeema, waa 
anlved at after a great number of ekperinents by army 
ofikun. There can be no queation as to the ease and 
rapidity of loading breech-loading rifles, but they are 
not considered so aocumte in firing aa a good muaile- 
loader We have seen several trials of skill with the 
two kinds, In which the breecb-loeder usually Mled; 
and yet we do not see why this should be cooaidered a 
settled question. There is nothing in theory, and 
there should be no positive difficulty in practice, to 
prevent a breech-loading rifle from being msde to carry 
as aocitraUly as any other. We shall recur to this 
subject iu a future article. 

Projectiles 

For Rifled 
Cannons 

SelsntHle American— Dac. 21, 18S1 

Mmus. SDrroaa.«The laportant resales, la a all* 
llary point of vis w, which have been obtaioed vtibla 
tbs last few years, by rifliog the bore of canooo and 
adaptlDg thereto an oblong shot or shell of acyUn- 
dricel-coDoidal form, whereby the explosive force of 
the charge Is mads to give the projectile a very rapid 
rotary nocloo around Its axis. countsracUog the law 
qualities In the density thereof, productog a greater 
predsSon and a more extended range, are feels fhrnU* 

Ur to every one conversant with thli subject. Zl is 
not s little remarkable, however, that after the Im- 
provement bss been for a number of years success- 
fully applied to small arms, that so much Urns sbonld 
be allowed to elapse before iU introduction Into the 
conslrnctlorv of ordnance. In fact, most practical 
moo, la tbs earlier progress of the improvement, are 
said to have looked upon the application as practi- 
cally impossible (nda llenwick'i " Elements of He- 
chanlcs," article Projectiles "). This we take as 
another demonstration of tbs dllBcaltles to be over- 
come in the progress of Improvement, early preju- 
dices most be surmounted, and It is bard to divorce 
those who may be wedded to tbelr Idols. 

In referring to projectiles fired from rifled guns, 
we wish particalarly to call the attenUon to tbs con- 
dition and results which pertain Co the projectile from 
said Improvement, namely, that shot or shell thus 
projected, will have its axis firmly held and preserved 
parallel to the trajevtory or path In which it moves 
durlog Its flight. This coodltion, it will be seen, 
forms the basis or foundation favorable to the appli- 
cation of our proposed improvements. If wuassume, 
for mstaoce, the velocity of th<* projectile to be t.fiOO 
per second, and the rifled twist of the boro of (beguu 
from which It is projected, to makt cue turn la Uo 
feet, the said projectile would make al>out 1^ revolu- 
tions per second on its axis during Its flight. This 
rapid gyratory motion most evideutiy gives the mass 
of the prnjectUo a vu vIm that would require a con- 
siderable disturbing force to resist and overcome it. 



Lee Harvey OewaJd 
James Earl Ray 
Sirhan Bishara Siitian 
Senator Ted Kennedy” 

You may not have my book yet eo ril expitun. The Poor Man's James Bond 
deals with improvised weaponry. The dedication is to three people who used 
guns In assassinations. The idea ie that their misuse of firearms could lead 
to gun contre^s which could cause sales of books on improvised weaponry 
to soar. (Ted Kennedy’s gun control proposals have also stimulated interest 
in alternatives to conventional weapons). 

To anyone with my book, the humorous intent is obvious. I don't believe 
for a minute that Adams saw anything wrong in my dedication. It is clear to 
me that in my book, he saw a threat to his little organization of paper-patriots. 
I'll explain this further along. 

Adams ar>d hie sorry kind are all over the country. They prey on people who 
are worried about the excess of our creeping bureaucracy. They inspire fear 
of an imminent takeover, confiscation of guns, etc. Then they g^ you to hate 
your government and suspect its legally authorized law enforcement agents 
of being disloyal to the Constitution. 

Always there is the idea that only they know the answers. If you support 
them you will be informed and organized and, just in time, they wilt lead you 
out of the dark into a new era of freedom. 

As you continue to read their propaganda, you believe more and more things 
that don’t seem reasonable to others around you. Finally you are cut off, 
isolated from your fellow Americans. Then only Adams and his kind speak 
your language. Only they are left to protect you from the red agents and ‘ATF 
Gestapo’ 

So you keep supporting people like Adams. Nothing happens. This is 
because nothing is supposed to happen. You are just to keep buying subscrip- 
tions to The Armed Citizen News and making various donations as old 
‘enemies’ fade away and they dig up new ones so as to keep you excited. 

But whafs wrong with this? Really? What does it matter If he has you and 
a few other suckers supporting him? Well, it matters a great deal, for several 
reasons. 

First, since he has cut you off from all appeals to reason, you represent 
a segment of the American population who has been politically castrated, 
neutralized. You hate your government and its law enforcement agencies. You 
are Just as terrified of the FBI and the ATF (Treasury, Alcohol, Tobacco and 
Firearms) as any communist subversive. 

And like the communists, you find yourself speaking only evil of our govern- 
ment and its agencies and even undermining their efforts to maintain order. 
The Kremlin doesn’t need agents here any more. 

The FBI and ATF rely for a major portion of their information on tips by alert 
citizens. If you see subversion teing carried out in your community you are 
supposed to go to them and report it. 

The Leftists are stockpiling illegal arms to a much greater extent than are 
the Rightists. Feople like you are in a better position to recognize such ac- 
tivities than most citizens. But if you hate and fear the FBI and ATF and refuse 
to communicate you intelligence you are helping the Left to arm against your 
own kind. That makes you a traitor. 

But you may even believe that the dealer In illegal weapons is a patriot. 
If his weapoms afe illegal he is a criminal and a criminal's politics are no con- 
cern of yours or mine. 

If you are confused about illegal weapons send 25c to the Superintendent 
of Documents. U.S. Government Frinting Office. Washington, D.C. 20402. Ask 
for “Firearms Identification" Fublication 674. 

This booklet will show you what the Alcohol, Tobacco and Firearms agents 
are looking for when they quiz gun collectors. You can see that most of these 
weapons are about as dangerous to the user as to the intended victim. 

They are mainly sawed-off shotguns and zip-guns used by punks in holdups 
and for plain murder. Hardly weapons needed to resist tyranny. 
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Th« TUgo of the bMt constructed rifl'id ordannee, 
»t the present time^ 1 believe, U ebout five mile*. 
NuDerous devices are being mode to improve the 
rifling of the boro of the gun and also theexpaodiDg 
appliances of the projectile adapted thereto, in order 
io secure precielon of flight and to extend its range. 
The great reeUtauco which it is known (be atuioi* 
phere presents to cases of very great projectile vdo* 
cities, wiU always tend, in cases where a single pro* 
jectila force is applied (as in the ordinary mode of 
projoctioo), very considerably to limit the ultimate 
range, and also to reduce the force of percussion st 
(be intermediste points where the velocity Is the 
g;*cat«st. The effect of this resistsnee, sccjrdlng to 
Hutton, reduces (he flight of the projectile to about 
ooe*tenth of what it would be if (he atmosphere did 
not interpose. The following proposed improvements 
are therefore designed to be applied to projectiles so 
as to compensate for (he reiUtanoe of the stmosphere 
during their* flight, and to preserve, si far as practi' 
cable, the initial velocity, and If possible to Incrmse 
and scealersto the same. For this pnrpons two die* 
iioct modes are suggested, which, it is believed, may 
bs used separately, or the two may be combined to- 
gether as hereinafter described and illustrated. 

The oblong pfojeeUle, constructed with the usuel 
external applisocea, to be fired from s rifled gun, must 
In both the inodes of improvement here referred to, 
be formed cr constructed with a suitable cell, cham- 
ber or barrel, In the tail or rear end of It, the same 
being made concentric with the axle thereof. In the 
flnt method referred to, I propose tn flU ths add 
chamber or barrel with rocket composition, so that 
after (be projectile, thus prepared, shall be discharged 
from the mustleof the gun, a new and auilUary pro- 
pelling force aball be c^e to act upon It, to cuun* 
tenet, iu some degree, the reaUtance of the atmoi* 
phere, and thereby to preserve the iaitial velocity 
and force of the projectile during Us flight. 1 hsve 
Miss yet utiifled myself as to the most approptlate 
form or figure ia the detail, which should be given to 
■aid chamber or barrel to answer most advaotagoouely 
tha pvpoaae oontamptated, b«l tha gistml onSllM 
(beroef. It Is presumed, may be enfldeotly Ulus* 
Wnted end explained eo as So be geoeroUy nndar* 
stood by the following dUgnis, Fig. 1 , wherein A B 
C X>, repreeents a loogltodinal sactlon of the body of 
acyllndflonl coQokUl shot or ihell, tha external ex* 
psadlng portion (hereof being omUtal In the sketch. 
The chamber, E, In the head of the projacilla may 
contain tha explosive charge of powder, bolls, ho., to 
bs Ignited by the cap on the nipple, C, when the nuns 
strikes any object. The ebstnber or barrel, F, above 
alluded to in the construction of the propoeed projoo* 
tUe, may contain two or more rockets, or the conpo* 
•itlon thereof, packed therein, baring their veols or 
chokee, terminating at Q 0. It will be understood 
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tbst these vents or chokes, whether two or more In 
number, must be formed and arranged SO at to be at 
eqasl distances spart around the exterior end of the 
projectile, so ss to preserve an equilibrium of action 
around the axis thereof. This inclined action of the 
inflamed gas on the atmosphere, to propel the shot or 
abeli forward In Us course, as here suggeeted, cannot 
sensibly be affected by (he partial vacuum which le 
known to exist in the rear of a projectile, when in 
very rapid fiii^ht, as tbo action in this case would lie 
toward the eldee of the projectile, where there must 
necessarily be a full mtdlum. In fact U will be seen 
that the point proposed for the action of the loflam^ 
gas ie euch, that it must meet a vulumo of atmos- 
pheric air pressing inward from the aides of said pro 



Then there are the mortars. 75 Caliber machineguns, anti-tank guns and 
other souvenirs, impossible to supply with ammunition for a battle nowadays. 

Most important are the Tommy Guns and illegal automatic M-1 and M-2 car- 
bines, silencers and tear gas. 

Fully automatic weapons are terribly wasteful of ammo and not nearly so 
effective as my legal, semi-automatic 11 shot shotgun, detailed in the Poor 
Man's James Bond. And why keep a silencer around when my book shows 
how to make one in a few minutes which you can use and throw away? As 
for stocking illegal tear gas; my book tells you how to make it for pennies out 
of glycerine and Sani-Rush. You can shoot it from a water pistol or nasal spray. 
It's just as good as Mace and although illegal, you can make it within an hour 
of its use and (ust throw it away when your need for it has passed. 

As you will see from reading the booklet on firearms identification, gun lovers 
and those who keep guns for self-defense have no use for the kind of weapons 
the ATF agents are looking for. 

Anyone who gets rousted by them asks for it. Thanks to people like Adams, 
the ATF victim appeared furtive, hostile, evasive, impolite and uncooperative. 
This will gripe the hell out of any Law officer anywhere in the world. You show 
hostility to a watchdog and you1l get bit. Show hostility to the ATF or FBI and 
you’re going to get screwed over; I don't care what their training manuals say 

On the other hand, if you are friendly with them and show them what you’ve 
got you will find they are really nice guys and you'll feel a lot more secure. 
If you cooperate and should unknowingly have something illegal they will just 
confiscate it and thafs all. They have neither the time nor the inclination to 
frame you. 

If you have something illegal which you really think is essential to your sur- 
vival. bury it. The Rx>r Man’s James Bond tells you how to beat metal detectors. 

A visit by the Federal men may make you think you are the victim of an 
informer. You could have been sold out by some brainless punk you've been 
running wKh. People in nut groups are notorious for throwing each other to 
the wolves. But what usually leads them to you is your name on the mailing 
list of a group which is hostile to the U.S Government and its law enforce- 
ment agencies. 

When they see you are a subscriber to monthly publications sent out by 
such organizations as the the National Association to Keep and Bear Arms, 
The National Socialist White Peoples Party. The National States Rights Par- 
ty, etc., they see you as one who hates our government in general and the 
FBI and ATF in particular. 

So if you are mixed up with some anti-government nut group, they just plain 
don't like you, friend. 

And they didn’t have to steal a name list to zero in on you. Any Federal law 
enforcement agency can monitor the U.S. Mails. That is, the names and ad- 
dresses on any mail from any organization can be copied before it leaves the 
Post Office. 

Any hostile group mailing out several hundred pieces per month can be 
monitored in this way. For instance, The National Association to Keep and 
Bear Arms mails out its paper without an envelope, bulk rate. Permit 697, name 
and address. What could be plainer? Even a postal worker knowing an 
organization's mail could monitor the names, and he might be working for the 
Kremlin. Who needs an organization's mailing list? 

This monitoring is very selective since the FBI and ATF simply don't have 
the personnel to monitor every organization's mail. But if you sub^ribe to any 
periodical which preaches hostility to the ATF and FBI you can be pretty sure 
they know where you sleep. 

Even so. It’s not against the law to hate your government. So what if they 
have your name? So what if they even come around and talk to you? 

They sought me out when I belonged to nut-groups. I found them entertain- 
ing. When a new ATF or FBI man was being broken in his buddies brought 
him around to me as part of his initiation. After I got through telling him about 
the state of the world he was never the same. 

Okay, so a visit by the ATF didn’t bother me. But what about you? If you 
have your own business and are a lone wolf and don’t care what people think. 
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«ctjle lowKide iul«, to fill up tikl restore uid void 
or vocuum u tho prujecUlo odvAocM ftloug la ita 
courM. 

Tbo offect of this propowd upplicAtloa to the pro- 
jectile* wUen fired froma rlfiedguo^ w« thiok, mu«tbe 
obvioue, if the rifled gu&, eimply by the force of 
the charge, cao project a ball or ihell, «ey /our or fire 
mllee, &e receat experimeoU At the Hlp*lUpe aad other 
pieces have demoaitrAtcd ; sod, oa the other head, 
the ordinary mHitary rocket (CongrcTo) of thirty, 
forty or moio pounde weight, can be projected fron a 
itate of roll or quieeceoce merely by ^e propelling 
power of the compoaltiun used iherdn, with a rtoge, 
It U aaid, of two or three thousand yanla. la it not 
plain and plautible, therefore, when theaetwomoiiea 
of projection shall be combined together e nd made to 
act simultaneouily on the aama projectile aa bare 
proposed, that the reauU or effect thereof moat be 
greatly incrcaeod, and per conaequence, that the shot 
or ihell must be sent forward In its flight with 
greater force and to a greater distance than could 
possibly be accompllibed aingly by either of the two 
modes of projection. The oblique action of the In- 
flamed gas, as here proposed, it is believed, would also 
be efbdent, in some degree, as a propelling power 
whatever may be the relati ro velocities of the projec- 
tile, and that wherewith the lafiamed gas Imuea from 
the vents. The construction of the vents or chokes, 

0 G. In addition to their being arranged for propell- 
log the pTojectUe forward In Its couraa, as above sug- 
getted, nay also be made to terminate at the exterior 
surface of the projectile, tangentially thereto, so as 
to discharge the Inflamed gas, in a direction contrary 
to the Intended rotation of the projectile, and thereby 
renew and keep up the gyratory motion of the pro* 
jecUle around its axis. It is suggeeted that probably 
this mode of action might be uecd advantageously 
with projectiles of an oblong form, fired from smooth- 
bored guns, so as to give to them nearly the eame ac- 
curacy and range wUh the rifled guna. 

The above embraces the first meibod proposed for 
the iraprovsment of projectiles. Experiments are 
Naid to have been made to Are rockets from mortars. 

: owilsars. but with very partial eucceee. Tbs 
flight of rocketM, even when thus projected, are very 
uncertain and not to be relied upon. In the arrange* 
uent above propoced the rocket principle is applied 
as an auxiliary to the mosl approved proiecUle of the 

1 resent day, vis , those fired from rifled gum. and 
when propmiy constructed aod applied must oertaUly 
improve the rsoge or force of projection without la 
the least Interfering with the accuracy thereof. 

in the second metliod proposed for the Ira prove* 
nient uf piojcctiles, in order to insure more effectually 

A iDvro:ii<tf of action of the new auxiliary impulses to 

« applied to th<» vroloctilc durinn its flight. I pro- 
p<is<^ Ut US'.' the explosive force of cun powder to drive 
H along in its eoursc. i’ot this purpoee the cham* 
'.'era or bairel on the rear of (hr projectile may be 
Formed find loaded, as shown in Fig. 2, wherein L 
X ncbmgc of gunpowder, K a heavy cylindrical shot 
or ping, with toucb hole and primiog therein, and F 
n cuminon fuse, or the rockr.t compoaition as above 
■rnggeetetl, 







With reference to this propoaed arrangement (twill 
bennderetood that after tbeahot orabell,tbQa prepar 
ed, has been diechargod from the gun, the fuse or com- 
poeitioQ powder, F, will thereby bo ignited, and dur- 
ing the flight burn down to the priming In the ping, 
H, and thus explode tho charge, D. The bm of the 
fuse, or quantity of compoeHion, must of cooree be 
timed and rcgulatod so as to cause mdd explosloik to 
take place at the moot advantageone point in the 
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these agents are a welcome break in the day’s activities. 

Actually, a routine questioning is usually friendly and doesn't attract atten- 
tion unless it’s done by a particularly dim-witted agent. But if you are on their 
hate list, that is. if ^u are affiliated with a group they consider hostile to the 
government, they can be very nasty. 

First, they stop off at your local police precinct. They tell the police what 
they suspect you of and get whatever the police have on you. The police then 
promise to keep an eye on you and the agents come over to your place. If 
you are home ifs not so bad. But if you are away at work and they flash their 
badges to your boss and lead you to a back room for a talk, you won't need 
to worry about promotions from then on. 

If the worst happens and the system starts breaking down so everyone knows 
it. the camps will be activated. Then the agents will begin rounding up everyone 
on their hate list, whether on the political Left or Right. If you are on their ac- 
tive list you'll wind up in a ct^icentration camp just like the Japanese Americans 
during the War. They'll treat you well but a concentration camp is still a con- 
centration camp and you’ll be out of all the action, maybe for years. 

The best way for you to avoid this is to steer clear of all nut groups and 
anti-government organizations. If you have been suckered into becoming a 
member or taking a subscription you can cut loose easily. 

Just write the goonies a letter telling them to cancel you subscription and 
take you off their mailing list. Xerox the letter and send the original by registered 
mail with a request for the return of the signature of the addressee. That way 
you can show you have dumped them and you’ll be okay. 

You might think that cutting loose from them would also cut you off from 
valuable information. But these paper patriots give out only propaganda; no 
useful information. They’re not worth getting yourself put under sun/eillance for. 

Take The National Association to Keep and Bear Arms (NAKBA) for exam- 
ple. I’d never heard of them before a friend sent me four copies of their paper 
recently, tt was pretty kinky and anti-everything but I figured it would be a good 
advertiser for my Poor Man's James Bond, since they claimed such an Interest 
in a well armed citizenry. 

After they rejected my ad I judged their paper in a different light: biased, 
certainly, but still accurate. Then it wasn’t just an eight-page rag put out by 
a burKh of paranoid fanatics. I saw now it was a rip-off orgar ization promis- 
ing action but delivering helplessness instead. 

What do you get for your $7.00 membership in NAKBA? A dozen foolishly 
written eight-pagers telling you how vile and degenerate your government is. 
You are also expected to believe that the government is going to come and 
take away your guns any day unless NAKBA keeps up its patriotic fight in your 
behalf. 

There is little variety in their paper; no relief from preaching and warning 
and keeping score on which politicians are traitors. For laughs, I think, they 
show an old character riding a horse and giving speeches on the same drivel 
covered by their paper. 

For three dollars more, $10, you can get a membership in the National Ri- 
fle Association. You also get 12 $1.00 issues of the American Rifleman. 

For years, the NRA, with about a million members, has effectively stopped 
every restrictive gun law dummies like Ted Kennedy and Birch Bayh have tried 
to put through Congress. And the NRA's mailings aren't monitored. 

This is because the NRA is not a political organization. They know how to 
be for guns without being against the government or its lawmen. 

Their publication, the American Rifleman isn’t the only such newsstand 
publication. There is Gun Week and dozens of different magazines on guns 
and your rights concerning them. Yes, friend, there are alternative sources 
of information, and better, no further than your nearest newstand. 

I wrote hither back that Adams considered The Poor Man's James Bond 
a threat to his organization. I'll show you why this is so. 

Adams is worlung a deal whereby he has a lot of people terrified that without 
his help their guns are going to be confiscated. No one wants to be defenseless 
so he gets followers. 

So along comes me with The Poor Man's James Bond. I love guns but my 
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0 thereof. It raej reqaire probably, lo the fiitt 
ioeUsce, lone Utile eklll end prectke in prepetiag 
eod loediog thif projectile, in order to erold erery 
pooHlbilUy of de&gfer of lie exploding wiibln the bore 
of the gun. The eylindricnl plr^, therefore, ehoold 
reet end that on the ehoulder of the chninber, L» nod 
At the bnrrelt F, (ui clone oe pmcticoble nod If n eee» 
■Ary, DiAy be peeked nod lut^ bo ni to be perfectly 
nlr*tight. The fue, F, to the mmo end, ttny be 
mmined end pecked directly into the bnrrel of the 
projectile and thus nrold the poroelly of thefoee 
cord. 

The action or renqtion of the exploeive force of the 
charge, L, u here propoied, must evidently give a 
powerful ivpnlie to the projectile, which U nt the 
tlno, moving wltb a very mpld velocity. To nppre- 
cinle the nmount of thli reaction, Uwlll be nnderetood 
that at the time of enid exploelon the ping, H, b 
tnovlng with the eome velocity and direction oi the 
projectile Iteelf, nod hence mnit have a momentnm 
equivalent t / Iti weight end velocity. The ezplobve 
force of the charge, !•, therefore, to drive eold ping 
cot frott the barrel of tbe projectile, mnet redit end 
In a meoeure overcocno thin Bold OMmentnnt. For 
exompU, If the force of the charge, L, wm euflldeat 
to five a velocity to the plug (when ftred from a ftnie 
of reet) equal to the velodty of tbe projectUe nt the 
tloM oi the propoBod action. It li evident the two 
fbroti or velocltlea would coonterect eech other, and 
the plof would Cell out of the end of tho beml, ne 
It wero, porfbctly dead or void of nil motion, the gy- 
mtory motion of tbe projectile alone exeoptod. — 
Heooe, ee action and reaction are alwayt equal, the 
renotton of the eiptotive fbreo, In thli cane, to neodo> 
rote tho velodty of the projectile and drive It forwofd, 
would be nearly equivalent to the etfeet of eoid «i* 
pteden acting on end agnlnet a eoUd end datieuory 
body. ThU renotion on the projectile being In peo* 
portion to the momeatom of Che plug, we may moke 
the plug «a largo e< pcuottcahle, to At tho bore of the 
barrel, eo m to obtain the grooted vutodty poedMe 
Whmi the projectile U anaagod to carry a iheQ, 
careott or the tike for bombardment, the lom of 
weight therefrom by the abetmetion of the plog, Ac., 
from the body of the projectile would not be ohjec' 
tionable. 

Tbe above llluetratei the mode propoeod whereby 
one tingle expletive InputN may be glvoa to tbe pro* 
Jectile dorlng Its Alght, to loCTeeee Ite velocity end 
roogo. It It believed proctkablo, however, by to- 
creoBlng probably the length of the projectile and 
meklng (he »Im and power of the rlAed gnat toltable 
thereto, (o mnltlply t);e number of enxlUary In* 
pnleei to tbe projectile, at pleoiure. Thueln A 
U ibown en arrangement whereby three lucceetlve 
impuleei iDAy be given to tbe projectile during l(i 
flight. H E H repreMQte the eeverol plug*, LhL 







theeburKen or gunpowder, and P the fuie or com pod- 
(Ion. At before mentioned. In thle orreogement the 
primlogi may be the fuM or compoeltiou powder, 
which bnrni ilower than gunpowder, bo that the ex- 
ploelon of the eeverol chargee, L L L, may not be 
inetA&tancoue, but In eucceeelon at certain Inter veil 
to be regulated by (be qoantity and quality of the 
priming. When a power le conetantly acting on 
a body in motion, M grevitatlon for Inetonce, the 
velocity of the body becomee qolformly accelerated. 
In the caee of the projectile before ue, after the mm# 
ihould bo projected from tbe gun, the power propomd 
to act thereon, would not of coorea be a conitont 
power, but one oetlug at eerloln very imall ioterrole 
of time, the effect therefore wonld be analogoue, and 
each new Impulee would tend to Increoae end occeler* 
Bto the previooB velocity of the projectile. 



book details aHernatives, impKOvised weaponry anyone can put together no 
matter what kind of people are in power. After all, if you have a gun, you are 
simply a man with a gun, no better than another man with a similar gun. But 
with The Poor Man's James Bond, you are an army. 

Keep your guns if you can, but be assured that if you should lose your guns. 
The Poor Man's James Borid would make you even more dangerous to an 
enemy than if you only had guns. 

This is why The Poor Man's James Bond is a threat to Adams and all the 
other paper patriots. If you have my book you don't give in to the paranoid 
fears of confiscation. With the Poor Man's James Bond you don't need their 
help. You can be independent of paper leaders. You can't be disarmed as 
long as you have my kind of knowledge. 

Even so, lefs examine this confiscation threat. Such nonsense has been 
bandied about for years by people like Adams. 

But opposing this threat are the Winchesters, Remingtons. Smith & Wessons 
on down to the manufacturers of the little Saturday Night Specials. Then there 
are the international dealers who supply us with our Mausers, Lugers, modern 
Carl Qustaf Sportsters and the companies who scrounge every battlefield on 
earth to bring us our love objects. 

Ill bet they enjoy scare propaganda. hoplr>g it will panic us and make us 
rush out to buy rriore guns. And we do. As far back as 1970 the National Rifle 
Association estimated that there were 200 million guns in civilian hands in 
the U.S. By now ifs probably 50 million more. Most Americans who will own 
a gun want several. 

Guns are a multi-biliion dollar business each year and Americans love guns. 
American civilians own more small arms than are posseesed collectively by 
all the armies and other civilian populations on earth. That’s the way it ought 
to be and that’s they way ifs going to stay. 

They could no more confiscate our guns than they could confiscate our 
tobacco or our booie. There is just too much money involved. Too many gun 
lobbieets haunt the Senate. 

But just for the fun of it, lefs say the government should start clamping down 
on our gun freedoms. The first act would be registration of all firearms. Most 
gun owners would simply deny that they had any guns, or they would report 
them stolen. Very few Americans would register their weapons on order. If 
a man had 20 guns he might register two. He would bury the other 16. 

Americans simply will not be seriously hassled about their guns. This coun- 
try doesn’t have a big enough army to forcibly collect our guns. And as far 
as giving them up on orders from ATF agents, forget it. 

The Nazi would say, 'Those niggers armed to the teeth I ain't giving up my 
weapons so up yours ar>d White Powerf The Jewish Defense League: 'Me 
give up my weapons with those Na:d bastards all over the place? Never Againl” 
The Black Panther: Them honky-Klan muthas ready to shoot my ass off and 
you want my artillery? Power To the People and Sieze the Time. Up against 
the wall. pigsT 

Then of course, (he ensuing black market in guns would make our criminal 
class the weatthiest element on earth. They, alone, would be sufficient to make 
sure that everyone had a gun who wanted one, or two, or three 

So registration is a farce and confiscation is an impossibility. The rank and 
tile would not cooperate and the fanatics would start shooting. 

So here you are, a citizen in the most violent country in human history. You're 
sorting yourself out and finding your place in this great independent Citizen's 
Army. You’ve come a long way and you’re getting ready for the revolutions 
and chaos ahead of us. 

Now once you've progressed beyond the nut groups, the paper patriots, the 
propagandists, you are a lot more aware of things. Instead of wasting your 
energies through a bunch of paranoid jerks, you can now join legitimate gun 
clubs and such. Then you won't feel alone and helpless like you did when the 
goonies had you isolated. 

You can be sure your name wont get on some ATF hate list. I don't show 
my mailing list to the authourities. They would be of no value to the govern- 
ment, anyhow. This is because interst in such subjects is shared by most 
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THE WEAPONEER 



How fer 1( wouM be prAclk*ble to project ft ehot or 
ehcll with tbie proposed ftrr»Dgemeat, nuj prohftblj 
bo cftlcoUtod bj some of the knowa fonnaU in gun- 
nery; its solutioB^ however, would be meet sfttis^- 
tory by ft few precUcel experimeaU. lie proJecUon 
of shot or shell beyond the Umiteof rision may ftt 
6rs( appoftr of doubtful utility ; we believe, however, 
thftt when the same is regulated and directed by the 
rigid rules of topography and trlgODOinetry, there 
would be maay cnees where the saate would be found 
highly useful and effident. The loproveneut, how- 
ever, It will be readily understood, which hsa the 
power to project the shot or shell to the greaiMt poa- 
tlb\e distance, must neceesarily have power to strike 
nearer objecti with the greateet poaible force. The 
rapid lotroduction of steel-clad armor to veeeels of 
war, and tbe Impaoity with whl& they «n face and 
defy the moet powerful oidoance of tbe present day 
would seem to demand some improTement Id the force 
of projectiles in order to oppoee end resist them. In all 
new Inventions, should Imperfections exist, pnctlee 
will generally point out the defect tod supply the 
remedy. 

The barrels or chambers In tbe projectiles above 
proposed, as we have already stated, should be 
oonceutrlc with the axis thereof. The recoil of e gun 
being known to be always in the line of the axle of 
the bore thereof, the proposed explosioas la the pro* 
Jectlle cannot therefore deflect tbe t am e from its In- 
tended course or elm. In addition thereto tbe r ar*d 
gyratory motion of the projectile, or Its eir sm, 
also to connlerpoise the Inequalitlm la the density ct 
tbe projectile and the component parte as herein sug- 
gest^, and also to reststtlH ineqnaJItlea, should they 
exist, In the explosive aotloa of tbe charges ther^a. 

Cbamijs Pom, C. S. 

Trenton, K. J., Dee. 2. 1861. 



Trenton. K. J., Dec. 2, 1661. 

[We publish the above coesmunkatloo es U is wrl^ 
ten. but we ^let Inform Mr. Potts thet e vecnnai la 
tbe rear of hie projectile would not prevent the rochet 
composition from propelliog the missile forward. If 
tbe uompoiitioo were In a cloetd chamber, tbe gaoss 
resulting from the combustion would press agalaat 
the walls of the chamber equally In all dlreeUoos; 
but If an orifloe Is made In the rear by which the 
geeae may escape, the pressure In that dliectton Is r^ 
moved, and as the pressure agsLast the oppoeite wall 
oi tbe chamber continues, the projectile Is driven for- 
ward. A Barker mill or an Avery engiaeirlU mala 
a vacuum.— E ds. 



Americans to some degree. Millions have had military training and even in 
guerilla warfare. An interest in improvised weaponry is just a natural outgrowth 
of a normal interset in guns. 

Besides, book dealers’ mailings are irregular and monitoring campers and 
hunters would be a lot more tedious than monitoring anti-government types. 
For these reasons alone, book dealers' mailings would not be monitored. 

Nut groups, however, with their regular mailings of hundreds or thousands 
of easily recognized pieces, are easy to monitor. An agent has merely to go 
to the Post Office on the day the goonies unload their mailings. He just sits 
down and works away at the stack until he’s copied down every name and 
address there. 

So I repeat; just cut loose from any nut groups. Be your own man. Get a 
few friends together and map out your own neighborhood defense program. 
Subscribe to publicatfons like The American Rifleman and Gun Week. Buy 
books on military science, improvised weaponry and survival. Store food, 
weapons, ammo and chemicals. 

Investing in such commodities is much better than keeping your money in 
a bank. They are certainly better than silver. When the chips are down you 
couldn't get a can of beans for a ton of silver. Also, hoarding silver just invites 
robbery. One the other hand, bullets of all kinds can and will be used for batter. 

A man with a closet bullet factory can insure himself of everything he wants 
when the crash comes. Buy reloading equipment and the overall components 
for various kinds of bullets. With a good stock of bullets you can always trade 
them for what you don't have and also use them to defend yourself and your 
family. 

In your preparations for survival, always keep legality in mind. It would be 
a pity if you planned so well and then get thrown into the pound for breaking 
the law. That's why I stress legality so much. 

If you have any illegal weapons you think you cant do without, I repeat, 
bury them, preferably in a place where, if they were found, you could deny 
any connection with them. This also applies to legal weapons you might refust 
to register. 

it is legal to store chemicals, which when mixed, become explosives. It is 
very illegal, and very stupid, however, to make explosives now and keep them 
around. 

In case you didnt realize it, all the books I list are legal In fact, all books 
are legal to own. unless they are stolen. The Poor Man’s James Bond is simp- 
ly knowledge. The fact that the application of that knowledge would surely 
be illegal now, is beside the point. Feel free to buy it or any other such books 
on improvised weaponry or military science. 

I leave you with this: It may be right to deplore all the arming going on around 
you. But while you are deploring it, just make sure you are better armed than 
they are. 




The Scientific Aneiicna — JuIjf Wl 

n# aeeetDpanjiog angraTloga rtprami oea of tb« 
dmplaat and moft oompaet gu locks (kal kas got 
bean deviMd. 

Tlie main spring, a, la colled amnd tbe sbaA, 6, to 
which tbe oock, c, is rlgidlj second ; the tumbler, ^ 
being slipped opoa the same shaft, and held In place 
bj a sat eerew. This mode of secnrlog tbe tombler 
enables the tweep of tbe cock, or length of arc tbro^b 
which it mores, to be rsrled and adjnsted so as to 
glre a blow of an^ force desired. Tbe trigger, e, la 
pressed into the notches In the toabler, bj a spring, 
/, which map be spirml, aa repreeented in the cot, or 
of tbe oaoal itr^ht form. 

The manifest advantages of this lock are its exceed- 
ing cbeapneH, compactnem and simplldtp. It Is 
easit 7 taken apart aad put together, and If tbe main- 
spring or either of lU other few piccee shun Id be 
broken, It could be qoieklj and cheaply replaced. 

The patent for thia InTention was granted April 
doth, 1861. 
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GENERAL 



L Defimhlona* For the purpose of theee regulitioDS only the 
foUovindr definitlOM apply : 

o. CpRjbmtiip cMtlhorifir. The competent authority ot the tfeney 
througli which military juriedictio& Is exercised ordering the exe- 
cution of a Mntence of death. 

b. Officer dttignaUd to tx4cut€ th4 approved senlMOd* The oft- 

cer by the confirming authority (a above) to eueute 

the approved sentence of death. 

c. Oficer eharff4d %aitk earryi$^ out tK$ 4x$oution. The sub- 
ordinate oftcer duly and <^kiallynamed by an order of the offleer 
designated to execute the sentence (b above) and directed therein 
to cany out the execution. 



2* MauBT of execailen. Military executiona will be in ibe 
manner deaignated by the confirming authority or by ahooting, 
hanging^ or eleetroeution. 

S* WiiaoMBo. The offleer designated by the eonflrming authority 
to execute the approved eentenee will prescribe whether the exeeu- 
ti<m will be public or private^ rules of isereey as to time, place, and 
the prcnoDcc of witnesses, military or civilian. Including members 
of the press if the presence of the latter Is deemed proper. In the 
0 f the execution of a foreign national, the offleer detignatd to 
execute the sentence wlU prescribe whether persons of the same 
nationality as the condemned may be present Neither photographs 
nor motion pictures of the actual execution will be permitted ex- 
cept for official purposes. The environs of the place of execution 
will be cloeely and securely guarded to prevent the intrusion of un- 
authorixed persons. All persons in attendance will be cautioned 
that DO demonstrations or unseemly conduct will be tolerated. 



4» MnlUple aentlons. In multiple executions by eleetroeution 
in the continental United States the prisoners wiU be executed in 
succession and the eame electric chair will be used for each execu- 
tion. In multiple executions by musketry or hanging, the prisoners 
xnsy be exsented either simultaneously or in sucrsirion. Whers two 
or more prisoners are to be executed In succesiton by musketry or 
hanging, the same execution perty or gallows may be used lor each 
WkAM fvit AT Tffwr« nrimanmn are to be mtscuted slmut* 



by musketry, a separate execution perty will be provided 
for each of the prisoDers. The latter will be placed in line at an 
intervel of ten paeee.^Wbere two or more priaoMrs are to be exe- 
cuted stmuHanecusly by hanging, tbe offleer de s i g n a ted to execute 



3 

the sentence will prescribe tbe number of gallows to be erected, 
end the prisoners will be hanged from the gallows rimultanaously 
or by groups. 

5, EfcoH. The escort for execution by musketry or banging 
may be dismounted or znotorised, but upon arrival at tiie scene of 
execution, motorixed eecorts will form in the manner prescribed 
for dismounted escorts. The minimum escort will consist of com- 
ponents as prescribed in paragraphs llo and 16a, Where tbe pris- 
oner is to be executed by electrocution, the strength, formstion, 
and duties of the guard eecort will be as prescribed hy the officer 
charged with carrying out the execution. 

6 . Oaplste. In all executions, a chaplain of tbe prisoner’s 
choice wlU be provided if practicable. If no chaplain of tbe pri^ 
oner^s choice or of his particular faith and/or race is available, the 
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otncar charged with the exeeutloQ of the eeDtenee will take all rea- 
sonable measurei to provide a civilian etergyxnan of faith 
and/or race. The chaplain should be available at all times after 
the priiioner is notified of the time of executloD. 

7. Medical officer. A medical officer will be officially dmi^ated 
to be in attendance upon the execution. It will be his duty to de- 
temune the extinction of life in the priaoner and to 
nouncement thereof. He will furnish a death certificate to accom- 
pany the report of execution. 

5. Interpreter. In the event the prisoner does not speak Eaglteh, 
an interpreter will be officially designated to be in attmidance at 
the notification of the prisoner (par. 9a> and the execution. It le 
his duty to Interpret the charge, finding, sentence orders, and any 
last eUtement made by the prisoner. Before entering upon his 
duties, the interpreter will take the oath or affirmation required 
of an interpreter for a court-martial. 

9. Mtseellancous. o. The prisoner will be notified of the time 
of execution no less than 24 hours prior thereto if practicable, at 
which time the charge, finding, sentence, sod order directing the 
execution will be read to him by the officer charged with carrying 
out the execution. The chaplain should be present. 

6. Unless the exigencies of the situation preclude such action, 
due notice of the time and place of execution will be given to the 
next of kin of the prisoner and an opportunity provided for the 
claiming of the body following the execution. 

c. Items of clothing and alterations thereto to be worn by a 
prisoner to be executed by hanging or electrocution will be ss pr^ 
scribed by the officer charged with carrying out tlu. execution. In 

4 

seeordance with the technical instruetiona of the executioner. A 
prisoner in the Armed Forces of the United Ststes will be dressed 
In regulation uniform from which all decorations, insignia, or 
other evidence of membership therein hsve been removed, like- 
wise, no such evidences wlU appesr on any clothing used in burial 
Similar procedures may be dispensed with, at the discretion of the 
officer charged with carrying out the execution (or higher au- 
thority) in the case of a^ prisoner In the armed forces of soother 
nation. A prisoner not within the foregoing categories may be 
dressed in any clothing available. 

d. After the prisoner is notified of the time of execution (e 
above), the commanding officer of the place of confinement will, 
where practicable, approve any reasonable special request of the 
prisoner, including special request for food, and permission to 
have in his poeseasion a Bible, Rosary, or similar religious articles 
daring the miecutlon. Sufficient writing paper and envek^Me abould 
be furnished and no limit placed on the number of letters which 
may be written. AH letters are subject to censorship and may or 
may not be forwarded. 

Section II 

EXECUTION BY MUSKETRY 

10. OfficOT charged whli carrying out execalioo. The officer 
charged with carrying out the execution wiU command the escort 
and make the necessary arrangements for the conduct of the exe- 
cution. He will — 

e. Instruct and rehearse the escort and the executitm party in 
their duties, insuring that all members of the execution party are 
qualified in the weapon to be used. 

b. Arrange for the receipt of the prisoner by the prisoner guard. 

e. Arrange for an execution party of eight men and one ser- 
geant. 

d. Arrange for a chaplain to accompany the prisoner. 

c. Arrange for the presence of a medical officer at the scene of 
the execution. 

/. Cause a post with proper rings placed therein for securing 



the prisoner in an upright position to be erected at the place of 
execution. 

g. Cause eight rifiee to be loaded in his presence. At leaet one 
but no more than three will be loaded with blank ammunition. He 
will place the rifles at random in the rack provided for that pur- 
poee. 

k. Provide a black hbod to ^ver the head of the prisoner. 

L Provide a 4-inch round target, white or black as appropriate ; 
a black target will be used when light colored clothing Is worn. 

j. Cause the prisoner's wrists to be secured either behind his 
back or in front at the waist (flg. 1), before or immediately after 
his receipt by the prisoner guard. 

k. Provide straps to secure the priaoner to the post at waist and 
ankles. 

11. Assembly uf esrurt. a. The prisoner guard will consist of 
four men armed with rifles, under the command of a sergeant 
armed with a pi.slol. At the proper time, the prisoner guard will 
proceed to the place of confinement to receive the prisoner. 

6. The execution party will be formed unarmed and proceed to 
a previously prepared rack of rifles, secure arms, and move to the 
scene of the execution, halting 15 paces from and facing the po- 
sition to be taken by the prisoner. The sergeant of the execution 
party will be armed with a pistol At close interval, at order arms, 
and at parade rest the execution party will await the arrival of the 
prisoner and escort. 

c. Witnesses, if any. will take position facing the scene of the 
execution. 15 paces to the right and a paces to the front of the exe- 
cution party. 

tl. At the <Je.signated time, the prisoner, with his wrists bound 
securely behind hU back or in front at the waist (fig. 1), accom- 
panied by the chaplain, will be received by the prisoner guard. The 
escort will then proceed to the scene of the execution. 

e. The prisoner guard, prisoner, and chaplain will proceed di- 
rectly to the prisoner’s post, halt, and face the execution party. 

12. Execution, n. The officer charged with carrying out the 
execution will take position in front of the execution party and 
face the prisoner. He will notify the prisoner and the chaplain that 
a brief time will be allowed the prisoner for any last statement. 
After a reasonable time, he will order the sergeant of the execu- 
tion party and the sergeant of the prisoner guard to secure the 
prisoner to the post and to place the hood over hie head. The med- 
ical officer then will place the target over the prisoner's heart The 
prisoner prepared, the officer charged with carrying out the exe- 
cution will order the prisoner guard to move to a position five 
paces behind the execution party. The chaplain and medical officer 
will, take positions five paces to the left of and five paces to the 
front of the execution party. The officer charged with carrying out 
the execution will take position five paces to the right of and five 
paces to the front of the execution party. 

6 

b. Commands for the execution will be given orally as pr» 
scribed below : 

(1) At the command READY, the execution party will take 
that position and unlock rifles. 

(2) At the command AIM. the execution party will take that 
position with rifles aimed at target on the prisoner's 
body. 

(3) At the command FIRE, the execution party will Art al- 
mnitaneously. 

(4) The officer charged with carrying out the execution will 
then bring the execution party to "Order Anaa.** 

e. The officer charged with carrying out the eKoeution will Join 
the medical officer who will examine the prisoner and, if necessary, 
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dlr«et that th* '‘coup de mee" be administered. Should the med- 
ical otteer so decide, the aergeant the exeeution partjr wiU ad- 
mlnliter the “coup de grace," with a hand weapon, holdlag the 
mossle Juet above the ear and one foot from the head. 

d. Upon pronouncement of the death of the prisoner bjr the med- 
ical officer, the execution party will proceed to the rack from which 
the rifles were originally obtained, and replace the rifles in the rack 
at random. The execution party will then be dierritted 

e. The prisoner guard wilt return to the area of their quarters 
and be dismissed. 

SKcnoN III 

EXECUTION BY HANGING 

IS, Officer charged with carrying out esecotloa. The officer 
charted with carrying out the exeeution will command the escort 
and make the necessary arrangements for the conduct of the exe- 
cution. He will— 

7 



the oorpvals and the sergeant of the prisoner guard will conduct 
the prisoner to the platform of the gallowe, the officer ehargud with 
carrying out the exseotion and the chaplain preceding the pris- 
oner. g 

li. rswiinn B. The oflicer charged with carrying out the 
exeeution will notify the chaplain and the prisoner that a briaf 
time will be allowed the prismer for any last statement. After ■ 
reaeonabte time, he' will have the executioner place the hood over 
the prisoner’s Wd, bind the prisoner’s ankles, adjust the noose 
around the prisoner's neck, and then take position at the trigger. 
Uptm signal from the officer charged with carrying out the exe- 
cution, the executioner will spring the trap. The medical officer 
will then examine the body for time of death and report to the 
officer charged with earrjring out the execution. 

b. Upon the pronouncement of the death of the prisoner, the es- 
cort will return to the area of their quarters and be diamiased. 



i. Determine the proper amount of drop of the priaooer through 
the trapdoor. A standard drop chart for normal men of given 
weights is given below. Variation of the drop because of physical 
oonditlon may be necessary. A medical officer will be consulted to 
dstormino wbotbor any factors, such as age, health, or muscular 
condition will affect the amount of drop necessary for a proper 
exeeution. 

a. Instruct components of the eeeort In their duties, 
h. Arrange for the receipt of the prisoner by the prisoner guard. 
e. Arrange for a chaplain to accompany the prisoner, 
d. Arrange for the presence of s medical officer at the eeene of 
the execution. 



e. Provide a proper gallows. 

/. Provide a bteck hoed to cover the bead of the prisoner. 
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/. Behesras tha exeeution within 24 hours prior to the scheduled 
tims for ths execution. A sandbag or similar object approximating 
the prieoner’s weight may be used to Insure proper functioning of 
the ■allows, trapdoor, and hangman’s noose. 



SfiCTION IV 

EXECUTION BY ELECTROCUTION 

17. CenersL Execution by electrocution may be effected only 
at the confinement fadlity designated by Headqusrtere, Depart- 
snent of the Army. Procedures for execution by electrocution will 
neceeearily vary from those prescribed for exeeution by musketry 
or hanging. 

18. Officer charged with rarryiny oul execulion. The officer 
charged with carrying out the execution will make the necesHary 
arrangements for the conduct of the exeeution. He wilt— 

a. Select and appoint such personnel, including guards, as may 
be required to carry out the execution. 

b. Instruct all eomponentq of the execution party in their duties. 

c. Arrange for a chaplain to accompany the prisoner. 

d. Arrange for the presence of a medical officer at the scene of 
the execution. 

«. Provide the mechanical facilities and items of equipment and 
clothing required to carry out the execution. 

19. Exeeulioner. The officer charged with carrying out the 
execution will obtain and appoint a profeasional civilian execu- 
tionar to perform ths execution. Execution by electrocution may 
net be performed by other than a professional civilian executioner. 

20. Executioa. a. On the day of execution, the prisoner will 
be dothed and otherwise prepared in accordance with instructions 
of the exeeutiooer. 



14. EaectuloMr. An official experienced executioner will be ap- 
pointed by the officer charged with carrying out the execution. If 
one is not available to the command, a profea si o n a l civilian exeeu- 
tlonsr may be obtained and appointed. In the ovent a iwefoaaional 
executioner la not avallabta, a suitable emotionally sts^ member 
of the command will be selected and appointed exaeotioner. 



IS. AasaasUy. a. Tha prlaonar guard will eenalat of 10 
armad with rifles, two corporate armed with pistote, ondar the 
oommand of a aergeant Mrnud with a ptetoL The priMuer guard 
wilt form In double ranks and at ths proper time will p r o e aad to 
tha door of the place of confltMmant to reeaiva the prisoner. 

b. Witnmaea, if any, will assemble at the scene of the exeeution 
in positions designated by the officer charged with carrying out 
the execution. 

e. At the dsaignated time the prisoner, with hie wriate boond 
•eeurely, accompanied by the chaplain, will be rseelved by the pris- 
oner foard and placed between the ranks. The eseourt will then 
proceed to the eeene of tha exocution. 

d. Upon the arrival of the eeeort at the eeene of tha execution. 



b. At the designated time, the prisoner, accompanied by the 
chaplain, will proceed under guard from the prisoner's cell into the 
execution chamber. The officer charged with carrying out the exe- 

9 

cutloD will notify the chaplain and the prisoner Utst a brief time 
will be allowed tlw prisoner for any lest statement. After a reaaon- 
able time, be will order the guards to place the prisoner in the 
electric chair according to the instructions of the executioner. Fol- 
lowing the placing of the prisoner in the electric chair, the officer 
charged with carrying out the execution, the guards, the chaplain, 
and the medical officer will move to designated positions in the 
execution chamber. The executioner will then perform final prepa- 
ratiooa Upon aignal from the executioner that all final prepara- 
Uona have been completed and he U ready to proceed, the officer 
charged with carrying out the execution will signal the execu- 
tioner to perform the execution. 

«. Upon notification from the executioner that he may proceed, 
the rntdical officer will then examine the body, note the time of 
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death, and report to the o/Hcer chared with carrying out the exe- 
cution. 

d. Upon pronouncement of the death of the priaoner, the officer 

charged with carrying out the execution will diamisa the exeeutioa 
party. 

Section V 

PROCEEDINGS AFTER EXECUTION 

21. Oiepoeition «f remelne. The officer charged with carrying 
out the execution will arrange in advance for an ambulance or 
other conveyance with sufficient peraonnel to be in attendance 
upon the execution to receive and care for the body. If the next of 
kin or other relatives of the deceased desire the body, the officer 
charged with carrying out the execution will, if practtcaUe. per- 
mit its delivery to them for burial. If no such claim is made, he wilt 
cause it to be buried in a post or civilian cemetery or at the pace 
of death, whichever may be deemed proper and ia authorised by 
pertinent regulations. Disposition of remains of such peraonnel of 
the Armed Forces of the United States is governed by Army Reg- 
ulations of the 638-series or comparable regulations of the United 
States Navy or United States Air Force aa appropriate. All buriala 
in poat cemeteries are governed by AR 210-190. 

22. Disposition of effeeu. See 10 USC 4712 et seq. and AR 
643-60 or AR 643-66 as applicable. War eriminala and civitan res- 
ident criminali convicted by a Military Tribunal and executed by 
military authorities are considered as subject to military law for 
the purpose of disposition of effects. 

23. Nodfieatioo and report*. The officer designated to execute 
the approved sentence will notify The Adjutant General Immedi- 

K. Cause the prisoner’s wrisU to be secured before or immedi- 
ately upon his receipt by the prisoner guard. The wrists may be 
secured cither behind the back or in front, fastened to the belt 
(flgl). 

10 

ately following the execution, by fastest available method of com- 
munication, of the carrying out of the sentence of death, the time, 
place and any unusual clrcumsUncea attendant thereon. He will 
in addition, furnish other notlRcstions as may ba re- 
quired by AR 600-66 and AR 600-66 or AR 600-67. Tha quarter- 
master or other officer in charge of burial will furnish the report 
of burial aa required in the regulations cited in paragraph 21 . 

Section VI 

MODIFICATION OF PROCEDURES 

24. Limited facllliice. If the facilities are not available for the 
carrying out of each of the provisions of this regulation or if the 
exigencies of the situation require it. the officer designated to exe- 
cute the approved sentence may make the necessary modification 
of the provisions herein contained, except that he may not change 
the mode of execution. Any modification will be reported in writ- 
ing to the confirming authority. 

25. In time of war. In time of war, only the minimum number 
of troops necessary to accomplish the execution need be employed. 

Section Vll 
STRUCTURES 



26. Pernaneni scaffold. A permanent type, demountable scaf- 
fold. with a metal trigger mechanism, will be erected when the 
need for such a structure is determined by the commanding officer 
<fig. 2). Where available, troops belonging to the Corps of Engi- 
neers will be employed in the constructing of the scaffold, but 
where not available, or where it Is more practicable, other tnx^s 



or clvilaiis may be employed. Preliminary testa will be made to in- 
sure ^ strength of the rope snd the stability of the acsffold'a eon- 
stmetioo. If facilities ars limited, a trapdoor on the second floor 
of the buJldinf may be constructed to effect the execution, or a 
similar Improvisation employed. 

27. SnwIpcnMHMat ■ceffe l d. A semipermanent scaffold which 
requires no special metal fittings may be used in executions by 
hanging when dsemed expedient by the officer charged with 
carrying out the execution (fig. S). 

It. PmvgMcy sinselareB. When the exigencies of the field so 
dietata. emergency tn>e gallowa may be used (fig. 4). 

11 

SECTION VIll 

EQUIPMENT 

29. Hood. The hood will be black, the. outer surface of rough 
msterisb, split at the open end so that it will come well down 
on the priBonerii cheat and back. 

30. C e U spse board sad biadlaf strap. A collapss board will 
bs provided for use in case of the collapee of the prisoner (flg. 5) . 

31. Rope. The rope wilt be of msnila hemp, st least % inch 
end not mors than 1 >4 inches in diameter and approximately 30 
feet in length. The rope will be boiled and then stretched while 
drying to eliminate any spring, stiffness, or tendency to coil. 
The hangman's knot (fig. 7) will be used in the prspsration of 
the noose. 'That portion of ths nooas which slidss through the 

knot will be treated with wax, soap, or grease to inaurs a smooth 
sliding action through the knot. The noose will be placed snugly 
around the prisoner's neck in such a manner that ths hangman’s 
knot is directly behind his left ear. 

32. Pmi. Design for post used in execution by musketry as 
mentioned in psrsgraph 12a, is shown in figure 6. 

33. ElectrocuUoB. Facilities and equipment for effecting execu- 
tion by means of electrocution will be in accordance with Head- 
quarters. Depsrtment of the Army instructions. 




Aa Body Strop 
8* Arm Strops l"x9‘‘ 

Diniiin0 Birap^ 
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Figure f (S). teaffold, side fUvation. 
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Knight’s New American 
Mechanical Dictionary 

1874 and 1884 

As you read all the entries here, you'll gain a basic familiarity with 
weapons which will stand you in good stead regordless of whot field 
of weaponry you're into. 






— A 

A'but'ment A fixed point or surface, affbrd- 
iDg a relatively immovable object against which 
a Body abuts or presses while resisting or moving 
in the contrary direction. 



Movable Abutment. 



{Fire-arms.) The block at the rear of the barrel 
of a fire-arm (especially a breech-loader), which re- 
ceives the rearward force of the charge in firing. 

It has the function of the brecch-plug or breech-pin 
in the muzzle-loading fire-arm. 




A similar term is applied to the corresponding por- 
tion in breech-loading cannon, 

In Fig. 6, the D is movable upon an 

axis so as to expose the rear of the bore for the in- 
sertion of the cartridge. 

In Fig. 7, the abutmevt D is stationary, relatively 
to the stock, and the barrel slips away from the abut- 
ment to allow the insertion of the cartridge. The 
variations in the arrangement are very numerous, and 
the different devices form the subjects of numerous 
patents in the United States and foreign countries. 
See Fire-arm ; Breech-loading. 

Ac'tioQ. {t’ire-arma.) Used generally, in ref- 
erence to the position or some cbaiacteristic of the 
firing mechanism ; as side action, snap action, etc. 

Specifically — the iron body which lies between 
the barrels and the slock. 

Back action when i he locks are bedded into the 
stock alone. 

Bar action when the locks are bedded pnrOy into 
the stock and partly into the action. Aleo called 
fore action. 



Air'-gun. The air-gun is a pneumatic engine 
for firing Bullets or otner projectiles by force of 
compressed air. The child’s popgun illustrates the 
principle ot the air-gun ; a pellet is forced through a 
tube or quill by a rammer from the larger to the 
dialler end, where it sticks fast, and another pellet 
is put in and pressed forward in the same manner, 
condensing the air between them, when the pressure 
on the firat pellet overcomes its frictional aiuierence 
to the sides of the tube, the pellet is released, and 
is projected by the force of the uxiianding air. The 
ancients were acouainted with some kind of an 
apparatus by which air was made to act upon the 
snorter arm of a lever, while the longer arm impelled 
a projectile ; and it is said that Otesiphus of Alex- 
andria, a celebrated mathematical philosopher, who 
lived B. C. 120, constructed an instrument in 
which the air, by its elastic force, discharged an 
arrow from a tube. (Montucla, “ Histoire dcs 
Mathematiques,” Vol, 1. p. 267.) The first ac- 
count of an air-gun is found in David Hivault's 
“ Eletnens d’Artilleiie.” He was preceptor to Louis 
XIII. of France, and ascribes the invention to a 
certain Marin of Lisieux, who presented one to 
Henry IV. of France, about A. I). 1600, An 
instrument of this kind was invented by Outer 
of Nuremberg about A. D. 1656. Various shapes 
have been adopted, from that of the ordinary mus- 
ket to a gun resembling a common, stout walking- 
stick. It consists of ft lock, stock, barrel, and ram- 
rod ; and is provided with proper cocks for filling 
it with compressed air by means of a force-pump. 
The lock is only a valve which lets into the bairel 
a portion of the air compressed in a chamber in the 
stock when the trigger is pulled. The gun is loaded 
with wadding aniTl'a.U in the ordinary way, and 
when fired tliere is but little noise, and none of 
the other concomitants of gunpowder, smoke and 
odor. The usual range to which the air-gun propels 
a bullet is from sixty to eighty yards. In those 
guns having a sliding trigger, two or three bullets 
aresuccessivelyand separately introduced, and may be 
expelled by one mass of condensed air. Air-guns have 
also been constructed upon the principle of involv- 
ing pistols, admitting the expulsion of several bullets 
after once charging with compressed air. Some 
varieties have an air-pump attached by means of 
which a more powerful compression of air may be 
produced. One air-gun in the form of a cane lias 
two barrels, — one small one for the reception of 
bullets, and one large bore for the reservoir of 
compressed air. Elastic springs have also been 
used in connection with compressed air, but tlie 
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latest improvements are those of Cornelius Borda. 
The reservoirs of the gun are filled with a mixture 
of oxygen and hydrogen in due proportion for 
producing water. The gun is provided with a small 
electric battery connecting with the trigger. The 
moment a portion of the gas is let out, an electric 
spark is produced, occasioning the instantaneous 
combustion of the mixture, and a high pressure in 
consequence of the excessive heat resultiiic from the 
chemical transformation. This gun is said to propel 
a bullet as far as an ordinary musket. The noise- 
lessnesa of ordinary air-guns is accompanied by 
slight projectile force, and the gun of Borda in 
exploding a body of gases in confinement would 
probably cause as much sound as the combustion of 

gunpowder in quantity sufficient to generate the 
same projective force. Shaw’s air-gun, patented in 
1849, combines an endless band of vulcanized india- 
rubber with an air-exhausting apparatus ; the elec- 
tricity is 80 applied as to compress the air at a single 
stroke of the air-pump the moment before it is dis- 
charged. The steam-gun, exhibited in London a 
few years a^o, cxem]dificd a much more forcible 
agent than air for the propulsion of bullets. 

In Fig. 102 the upper chamber is the reservoir 
of air, which is condensed therein by means of the 
piston and valve in the stock. The lower tube is 
the barrel, and the ball is rammed down to its lower 
end as usual. The gun being sighted, the motion 
of the trigger moves the valve, which admits a body 
of air to the rear of the ball and expels it from the 
barrel. 

Lihdheb, December 16, 1862. The lever con- 
forms in shape to the stock of the gun, and is the 



accuracy of the flight. 

Gedstey, September 24, 1861. The hollow han- 
dle is formed of india-rubber or other flexible air- 
tight material, 
Fig- W4- and conimuni- 



cates with a 
s h o r t tube 
— placed beneath 

the barrel and 
connected therewith by means of a 
passage. A valve of cork closes the 
passage between the hollow handle 
and tne tube, and is pressed into its 
seat by a rod. To discharge the pis- 
tol, the rubber handle is compressed 
until the pressure of the air over- 
comes the adhesion of the valve to 
its seat, when it is driven back ; the 
air then escapes into the tube and 



thence into the l^nel, driving out the projectile. 
This and the preceding are only toy-guns. 

Gifford, February 9, 1864. The barrel is in 
communication with ^ inside of the triggerdioz. In the 
interior of iriiich is a valve-piston, consisting of a ateel 
rod carrying a ring fitted with a caoutchouc diak for clos- 
ing communication. Air enter the barrel by a bdl- 
shaped dramber. By pressing strongly on the extremity 
of the rod, the disk ia compressed and cloees the re ae r- 
voir orifice. By suddenly releasing the piston-valve the 
elasUcity of the caoutdxmc, combined with the preasnre 
of the compressed air, causes the sudden opening of the 
reservoir orifice and emits a blast of air to tte rear of the 
projectile. The air is compressed into a reservoir 
beneath the barrel, by means of a piston working 



Fig. 103 




Lindjur'i Air-Gun. 



means of retracting the piston. The piston, when 
released by the tugger, is driven forward by the 
elastic force of the condensed spring, projecting the 
bullet from the barrel by further compression or the 
air. The spring is a helical ribbon, and condenses 
into a simple coil when the pressure of the lever is 
applied. The barrel is breech-loading, tilting on a 
pivot so as to expose the rear for the reception of 
the ball, and being locked shut by a catch. A pro- 
jecting india-rubber ring at the joint of the barrel 
makes an air-tight joint when the barrel is closed. 
The projectiles have an expanding portion, which 
enters the rifle-grooves of the bairel to increase the 



Fig. 106. 




Gifford's Air-Gxtn. 



loogltudinally in a valved interior tube, and the valvular 
arrangements ia to give an instantaneous ecnissiMi of air 
and an immediate closure, so as not to waste the air by a 
protracted opening of the valve-way. 

The South American Indians of the Amazon 
and Orinoco use a species of air-gun or blow-pipe 
for propelling poisoned aiTOws. It consists of a 
long, straight tube in which an arrow is placed and 
expelled by the breath. Near Para, it >s very in- 
geniously made of two stems of a palm, of different 
diameters, one fitted within the other to secure per- 
fect straightness ; a sight is fitted to it, near the 
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end. The aiTows used are fifteen to eighteen inches 
long, having a little ball of down, from the silk 
cotton-tree, twisted i-ouad the smaller end so as to 
make it fit closely in the tube. In the hands of a 
practised Indian this is a very deadly weapon, and 
as it makes no noise he frequently empties his 
ijuiver before he gathers iip his game. 

Warburton, the eminent naturalist who wandered 
in these countries, gives a good account of their modes 
of hunting. See also Humboldt, and the Researches 
of Sir Robert H. Schomburgk in British Guiana. 

A similar weapon is found among some of the 
Malay tribes, and is called by them the sumpltau. 

Aristotle was ac^^uainted with the fact that the 
air has weight, stating that a bladder in&ted with 
air will weigh more than an empty one ; as he was 
oot acquainted with glass globes, which can be 
exhaust of air without losing their shape, we may 
infer that his statement with regard to w bladder 
was intended to ^ply to a hypothetical one which 
poeaessed the stiffness of gla^ or else that the air 
was oonsiderably compress^ in die lasted bladder. 

Hero of Alexandria, in his “Spiritalia,” shows his 
knowledge of the elasticity of air, and how it could 
be used to produce many effects. Re shows the air* 
pump. 

Ct^bus developed the pump into an air-gun. 

Air Pia'tol. A am nil weapon differing in no 
substantial respect but site and portability from 
the air gun. 

Al^tl-floope. CLA.BS, March 18, 1866. niis 
invention consists of an arrangement of lenaea and 
mirrors in a vertical telescopic tube, by means of 
which a person is able to overlook oqects inter- 
vening between himself snd the olnect he desiret to 
see. when the sections of the tune are extended, 
the view is received upon an upper mirror placed 
at an angle of 45” ana reflectea thence down the 
tube to a lower mirror, where it is seen by the ob- 
server. Tbe image is magnified by lensM inter- 
vening between the mirrors. The tdescopic tabes 
are so connected that each in turn acts upon the 
next in series, as it comes to the end of its own 
range, and thus the desired elevation ia arrive4 at. 
Tbe means of extension is a winch and cords. 

Stevens, January 6, 1863. This affords a means 
for training guns to a given angle wi^ the of 

the vessel, or on an ^ject, w^e^ gunner re- 
mains beneath the gun-deck. There is attached 
beneath the deck to the pintle of the pivot^ gun 
a graduated index-plate, by which its horizontal 
beiiring may be reaa. A telescopic tube, with two 
rectangular bends and with reflecting mirrors at the 
angles, is so placed as to be used from beneath the 

dock ; two of these mav be so situated as to form a 
base of sufficient length to obtain, simultaneous 
observation, the distance by triangolstion. Two 
screw-pTopellers, working in contrary directioDS, 
rotate the vessel so as to bring the guns to bear on 
the required point. 

The upper and lower limbs of the telescopic tube 
are parallel ; the one above deck is presented towards 
the object, the other to the eye. The image of the 
object, after being twice reflected, reaches the eye 
of the observer, whose person ia not exposed. 

A portable altiscope, adapted to enable a person 
to look over the heads of a crowd, is formed of a 



Fig. m 
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SuvtHs’t AIHuope. 

hollow cane with perforations near its respective 
end^ opposite two reflectors arranged at an gliuT of 
45” in uie cane. The cane beimr hem verripalTv 



eno^ opposite iwo renectors arrangea at an gieir of 
45” in ^ cane. The cane being held vertic^y, and 
the npper orifice presented toward the ol::gect to be 
viewed, —a speaker, for instance, — the image ia re- 
ceived upon one mirror and passes down the cane to 
the other, where it is observed by the person. Slides 
cover the openings when not used for observations! 
and the cane has then an ordinary appearance. 

Am'mu-ni^tloiL In its most comprehensive 
eig^wtion, this includes artillery and sm^-aim 
projectiles with their cartridges and the percussion- 
caps, friction-primers, etc., by means of which they 
are fired ; also war-rockets and hand-grenades. For 
artillery, when the projectiles, their cartridges, 
primers, etc., are packed in the same box, it is 
designated in the United States service as fisetd turn- 
mMnition; this is the description furnished for field 



transported loose. 

Up to 12'ponndeT8 for smooth-bore ordnance the 
cartridge is attached to the projectile ; above that 
caliber the shell or case-shot are filled, the fuM in- 
sert^ and the sabot attached ; in this case, tbe pro- 
jectile is said to be strapped ; shells of 8-inch caliber 
and upwairds are seldom filled previous to issue, this 



operation being performed as they are required at 
toe place where they are used. Projectiles for 
rifled artillery are always separate from their car- 
tridges. 

Fixed ammunition for field artillery is put up 
in boxes of uniform size for each caliber, each con- 
taining a given number of rounds, viz. : — 



Smooth-bore 6-pounder gun 
Smooth-bore 12-pounder gun . 
Smooth-bore 12-pounder howitzer 



Smooth-bore 24-pounder howitzer . 6 

Smooth-bore 32-pounder howitzer . 4 

Rifled-bore 3-inch or 10-pounder gun 10 

Ammunition for small-arms is known in the United 
States service as small-arm cartridges. In these tlie 
bullet and cartridge are invariably put up together 
in boxes of 1,000, except some descriptions of 
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patented cartridges, wliich are put up in boxes 
containing 600 or 1,200, and repeatiug-cartridges, as 
Spencer’s, in which the box is made to contain s 
multiple of the number which tills the breech* 
cbaniDer. 

Rules have been laid do«*n for determining thi 
proper supply of ammunition of each description foi 
an army in the held. 

That assumed by the British authorities allows 
300 small-arm cartridges per man for six months' 
operations ; of which an army of 60,000 men should 
have 2,680,000 with them, besides those in reserve. 

This amount is understood to be in addition to 
that carried in the cartridge-boxes of the men, 60 
rounds each in the case of an infantry soldier. 

The wagons for this service are intended to carry 
20,000 rounds each, and are drawn by four horses. 
Several wagons are organized into an equipment 
under the charge of a detachment of artillery : 
several such equipments would be attached to an 
army of 60,000 men, one for each division of infan- 
try and a proper proportion for the cavalry ; thi 
remainder being in reserve. 

The proportion given in the United States Ord- 
nance Manual is rounds for each man, 40 rounds 
in the cartridge-box, and the remainder in reserve 
for infantry. 

Ammunition for cannon : 200 rounds for each 
piece, both of the reserves and active batteries ; the 
ammunition which cannot bo carried in the chests 
of the caissons to be kept with the reserves. 

Dnring our late civil war it is believed that, where 
at all practicable, the amount of readily accessible 
ammunition, both for artillery and small-arms, was 
kept largely in excess of the above standard. 

A supply-train, under the char^ of an ordnance- 
officer, was attached to each division, from which 
issues* were made as required to the company or 
regimental officers, upon properly approved requi- 
sition. 

The wagons of which these trains were com- 
posed were generally drawn by six horses or mules, 
and were capable of carrying from 40,000 to 60,000 
rounds of amall-aim cartridges, or an equal weight 
of artillery ammunition. 

See Weai»on8 ; Pbojectilbs. 

Ar'zna-ment. A term expressing collectively alt 
the cannon and small-arms, with their equipments, 
belonging to a ship or fortlhcation ; frequently ap- 
plied, in a more restricted sense, to the artillery alone. 

The armament of ships and forts has undergone a 
very great change within the past thirty years. 
About 1840 the 32-pounder w&s most usually 
employed both on shore and shipboard, 24-pounders 
forming no inconsiderable proportion of the armament 
of our forts. 8-inch and even 10-inch guns and how- 
itzers were, however, mounted to some extent in the 
more important aeah^rd fortifications. 

The aiTORment of a line-of-battle ship mounting 
eighty-four guns consisted of twenty- two 32-pouiiders 
of 57 cwt. and ten 8-inch shell-guns of 63 cwt. on each 
of the two gun-decks, tmd twenty 32-pounders of 
lighter weight on the spar-deck ; that of a 50-gun 
frtgate was similar, omitting the battery of one gun- 
deck, In 1857 a 40-gun steam frigate was amed 
with twenty -four 9-inch guns on the main-deck and 
fourteen 8-inch and two 10-inch pivot -guns on the 
spar-deck ; 11-inch pivot-guns were also introduce^ 
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as a part of the armament of steam sloops and smaller 
vessels. 

Hided or hreech-loading ordnance was practically 
unknown. The commencement of our late cinl 
war brought with it the ein of 15-inch smooth-bores 
weighing 60,000 pounds, and at or shortly after its 



close 20-inch guns, weighing more than 100,000 lbs. 
and carrying a baU of 1, 060 lbs. , 
former of these classes now forms the usual armament 



had been cast. The 



of our monitors. Rifled guns of calibers up to 10 
inches (as the Parrott 800-pounder) were also intro- 
duced, and this size has been exceeded in Europe, 
30-ton Armstrong breech-loadem, carrying a proj^ 
tile of 600 Ibe. weight, being now in use in the 
English navy, while ITorth Germany and other con- 
tinental nations are little, if any, behind in this re- 
spect. In the United States service pent reliance 
has been placed on the “ smashing * qualities of 
round projectiles of large caliber fired from smooth- 
bore guns when employed against iron-clad vessels, 



while the impression of £uT<^an artillerists is that 
they are coiii])aratively inemcient iu comi>etition 
with elongated projectile.^ dischatpd from rified 
guns ; these are, occordiugly, the only kind, now em- 
ployed abroad on first-class war vessels, and ajipear 
to have almost, if not entindy, superseded .smooth- 
bores, with the exception of moilnrs in the annament 
of fortifications. 

Ar'zno-rer*s Gage. For verifying the dimen- 
sions of the TBiious parte of small-arnis are templets 
of various sizes and shap^, rings, and cylindrical 
or conical gages for interior dimensions. 200 are 
embraced m a complete set for the various anns 
made at the Government armoiy, of which about 78 
are used for the rifie-nmsket alone. 

Of these, the caXihtr gagt measures the diameter of 
the bore. 

The dimmaion gages show the length of the barrel 
and its diameter at various ilistaiicesi, the value in 
inches and parts being measured by the caliper gage. 

Other gages measure the proper dimensions of the 
breech-screw and its thread, and those of the counter- 
bore of the barrel which receives it ; others, again, 
the form, dimensions, and position of the sights. 

A seporate gage is required for the lock -plate, and 
for each separate part of which the lock is composed ; 
as the ^MVispring gage, sear gage, bridle gage, tum- 
bler gage, hammer gage, etc. ; fdso gages for the vari- 
ous dimensions of the stock, of the bayonet, and of 
each of the appendages which accompany the gun. 

The number of 200, above given, might be swelled 
to several thousand by including those rcquii'ed for 
inspecting the various carbines and pistols made by 
ditterent parties for the United States government ; 
all which were made so that the puts of the same 
kind might be interchanged. 

Ar^mor, Per^BOn-nL Defensive clothing or cov- 
ering for the body in battle. 

Scale and chain armor were common among the 
old Egyptians (time of Rameses 111.] and Assyrians, 
also among the Persians and Romans. Dr. Abbott’s 
collection in New York contains the iron helmet and 
BCide armor of Sheshonk, or Shishak, the king of 
Egypt who overthrew Rehoboem, seven years after 
the death of Solomon. The scales u-e the shape of 
the Egyptian shield round end downward, and some 
of them are marked with the cartouche of the king. 

The Sarmatians wore scale armor of pieces of horn 
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or hoTse-hoofs fastened to a linen doablet. 

Goliath was armed, with a coat of mail (1 Samud 
xvii). It is frequently spoken of by Homer. De- 
metrius, son of Antigonus, had a coat of mail made 
of Cyprian adamant (perhaps steel). Cyprus was 
famoiis for its armor. The ancient Scythes had 
armor composed of horse’s hoofs curiously strung and 
jointed together. Hengist the &xon had scale 

armor A. D. 449, and King John of England pM- 
sessed a hauberk of rings set edgewise, 1200. The 
cavalry of Henry III. had coats of mail. Henry 
VII. had a steel cuirass, 1500. Since the intro- 
duction of fire-arms the use of armor has been 
gradually discontinued, and it is now confined to 
the heavy cavalry or cuirassiers of European armies. 
As worn at present, it generally consists of a helmet 
of brass strengthened with steel, and a cuirass com- 
posed of a front piece, or breast-plate, and a back 
piece strongly laced or buckled together. The suc- 
cess of the French cuirassiers in the famous cavalry 
combat at Eckmuhl, 1809, was in a large d^ree 
owing to their wearing complete cuirasses, wmte 
the Austrians were only provided with breast- 
plates. 

For illnstrations and descriptions see Frost’s Pic- 
torial Histories, and the iconographic Encyclopadia. 

Of ancient armor some remarkable examples are to 
be found in the tribolites of the Silurian age, 
family in whose nicely jointed shells the armorer of 
the Middle Ages might have found almost all the 
contrivances of his craft anticipated, with not a few, 
besides, which he had failed to discover. They were 
covered over, back and head, with the most exqui- 
sitely constructed plate-armor ; but os their aMo- 
mens seem to have been soft and defenceless, they 
had the ability of coiling themselves round on the 
approach of danger, plate moving oo ulate with the 
nicest adjustment, till the rim of tne armed tail 
rested on that of the armed head, and the creature 
presented the appearance of a ball defended at every 
point. In soin-.i genera, as in Calymene, the tail 
consisted of jointed segments till its termination ; 
in otheia, as in Illasnus, there was a great caudal 
shield, that in size afid form corresponded to the 
shield which covered the head ; the segments of 
Calymene, from the flexibility of their joints, fitted 
close to the cerebral rim ; while the same effect was 
produced in the inflexible sliields, caudal and 
cephalic, of Illienus, by their exact correspondence, 
and the flexibility of the connecting rin^ which 
enabled them to fit together like two equal-sized 
cymbals brought into contact at every point by the 
hand." — Hugh Hiller. 



Anns. The club was the first ofiensive weapon. 
By knots and points it became a mace ; an edge and 
a pole converted it to a battle-axe. It was adapted 
for thrusting by mving it a point, and became a 
pike or spear ; and when adapts to be thrown be- 
came a dart or javelin, which might be recovered by 
a Une, as among the Moors. Shortened and pointed, 
it became a d agg er or poniard, and by receiving an 
edge became a sword, .scimeter, or aimilar weapon. 
Pointed, and associate with amotor to propel we 
see the arrow and its bow, which is, cntically edn- 
sidered, a really beautiful invention. See Archery. 

"The first weapons of mankind were the hands, 
nails, and teeth ; also stones and branches of trees, 



the fragments of the woods ; then flame and fire 
were u^, as soon as they were known ; and laat- 
^ was di^vered the strength of iron and brass, 
the use of brass wss known earlier than that of 

iron, inasmuch as its substance is moroeasy to work, 
and itsabundance greater.” — Ll'CKKTius; d. 51 b. c. 
id. 44. 



History commences after the invention of the bow 
and arrow, and the Australian race seems to have 
diverged from the parent stock before its introduc- 
tion, as they, and they only, do not possess it. 
They have a curious analogue, however, in their 
flexible sjiears, which are bent, when adjusted for 
tlirowing, so that their reaction in stro^htening 
may increase the force of the projection. The pecu- 
liar course of their flight when they did not sti-aight- 
en perfectly may have suggestid to them the very 
unique weapon, the boomerang, which was imported 
into England as a curiosity j>erhaps SO years ago. 

During the historic period we find the most an- 
cient weapon noted in the Bible is the sword. It 
was the “instrument of violence,” as Jacob called it, 
wherewith Simeon and Levi slaughtered the Sheche- 
mites (Genesis xxxiv. 25). 

Phincas, the grandson of Aaron, carried a javelin. 
Ehud had a short dagger (Judges ill. 16). David de- 
clined Saul’s sword, and used a sling, but afterward 
took the sword of Goliath. Many centuries befo^ 
all these weapons had been used in China, India, 
Assyria, and i^pt. 

Pliny ascribes the invention of the sling to the 
Phoenicians. The Balearic Islanders were celebrated 
for their expeiiness in its use. 

Siin^ and bows were employed by all the nations 
of antiquity, but among those who attained the 
highest militaiy reputation, as the Greeks and Ro- 
mans, w*ere looked upon merely as auxiliary w^eap- 
ons, and the soldiers who used them were considered 
as an inferior class. The heavy-armed soldiers, who 
composed the strength of their armies, were armed 
with the spear and sword. The former, as used by 
the Greeks, was some 16 or even 18 feet in length, and 
enabled them to form aline of battle 16 men deep, — 
a solid mass capable of withstanding the most vio- 
lent shocks, or of breaking the firmest ranks of any 
enemy who was not armed and discipUned like 
themselves ; it was, however, deficientinmobilityand 
activity. The Romans, on the conti-ary, preferred an 
order of formation and weapons whicli admitted of 
greater activity and allowed more scope to the efforts 
of the individual soldier. Besides a lighter spear, 
their principal weapon was the pilum, a short and 
massive javelin with a triangular iron head, which 
was darted by hand when within a few paces of 
their opponents, after which they drew their swords 
and advanced for close conflict. The Roman foot- 
soldier’s sword was a short, two-edged weapon, 
greatly resembling the foot-artillery sword formerly 
used in the Uni^ States Army, and was adapted 
for either cutting or th^ting, though the soldier 
was instructed to prefer the latter as more effective 
and permitting b™ to preserve a better guard of his 
own person. 

The formation of the legion was in eight ranks, 
uid a distance of three feet was preserved between 
each file, as well as each rank, thus allowing ample 
room for the maTiim im effort of each separate roan. 

The offensive arms of the cavalry were a javelin 
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and a long broadsword. 

Cavalry does not seem to have performed each an 
important part among the Greeks and Romans as it 
dia among the more Eastern nations, as the Parthi- 
ans, whose mounted archers, on more than one occa< 
sion, defeated and almost annihilated the legions of 
Rome. 

No important change in arms, except the intioduc* 
tion of the cross-bow, seems to have been made until 
the introduction of gunpowder ; though the charac> 
ter of the lorcps employed underwent a CMoplete 
revolution. As Europe settled down into the gloom 
of the Middle Ages, disciplined armies became un- 
known, and the barbarous nations of the North who 
ha<l overrun it, in the course of time becoming 
converted into peaceful tilleis of the soil, had lost 
their fonuer militarv habits, and in times of war 
degeneratedinto little betterthan cam}» followers. 

Cavalry, including the knights and men-at- 
arms by whom they were attended, constituted 
almost the entire strength of an army, and being 
nearly invulnerable to the ordinary weapons 
used by the footmen of that day, such as pikes 
and bills, were capable of putting to flight or 
slaughtering with impunity many times their 
own number of the latter, who were in general 
destitute of armor of any kind. The introduc- 
tion of Are-amis has gradually effected an en- 
tire change in the composition and discipline 
of modern armies, and though the lancc and 
sword or saber are still employed, they are used 
merely as auxiliaries. See Autillerv, Fire- 
arms, PiiOJKCTiLES, etc. For a list of arms 
of various kinds, cutting, ndiisile, etc., see 
■Weapons. 

“ Sfiips’ aims are cannons, carronade, mortars, 
howitzcin, muskets, pistols, tomahawks, cut- 
lasses, bayonets, and boarding-pikes.” — Admi- 
ral S.MYTH. 

Arm'atrong Gun. A description of ord- 
nance adopted in the English aitillery for all 
Aeld-guns and many ot larger caliber. 

It is built up of different parts, so disposed as to 
bringthe metal into the most favoiable position for 
the strain to which it is to be exposed. See Can- 
non. 

Ffg. 862. 




Arnutrenf Omn. 



The illustration does not show the mode of bxtild- 
inff up the gun, but illustrates the mode of breech- 
loading. *^6 inner portion of the barrel is made of 
coiled iron or steel, welded ; that mode of construct- 
ing being adopted to avail the tensile strength of the 
metal in resisting the bursting force of the dischaise. 
The mode of r^nforcing differs somewhat in the uif- 
ferent calibers and styles of the arm, but consists, 
generally speaking, of a number of reinforce bends 



of superior stren^h and thickness, over and in the 
vicinity of the charge-chamber and the parts weak- 
ened by the transverse cavity in which tlie breech* 
block is slipped. 
a is the charge-chamber. 

6 the gas-check. 

e is the breech-block which slides in a transverse 
slot d. The breech-block is traversed by the vent. 

e is a breech-screw having an axial aperture m, 
through which the charge is introduced from the 
when the breech-block c is withdrawn. After 



the charge is inserted in the chamber a, the block e 
is replao^, and the breech-screw t is screwed up, 
forcing a projection on the anterior face of the breecn- 
blodcmto ue conical seat at the reair of the bore, 
and tightening the gas-check b in its seat, to pre- 
vent any escape of gas rearwardly. 

Ar^que-boae. This piece, an early attempt at a 
portable Arc-arm, had a massive stock laid to the 



Eig. 366. 




shoulder, and an offset near the muzzle by which it 
might be rested against an object, to break the 
recoil. It was Ared by a match. It was used in the 
battle of Morat, where the Swiss defeated Charles 
the Bold, 1476. 

Ar'row. The missile which ia projected by a 
bow. Bundles of arrows were called sheavts. 

It is usually of reed or of wood, and tipped with 
the best accessible materials \ such as Mne, Aint, 
obsidian, metal. 

Tlie old English rule was to have the arrow half 
the length of the bow, and the latter the len^h of the 
archer, so that a doVi-yard iiMjt was used by a man 
six feet high. 

The holt was a peculiar arrow adapted to be shot 
from a cross-bow. The arrow of an arbalest was 
termed a quarrel. 

Immense quantities of Hint arrow-heads are found 
in the Celtic barrows throughout Europe. The ar- 
row-heads of the Scythians and Greeks were of bronze, 
and had three Aanges like a bayonet ; such have 
been found at FersepoUs and Marathon. The ‘ ' bar- 
barians,” say the classic writers, use barbed {adun- 
ca, hamala) and poisoned {vertencUce) arrows. The 
poison on the arrow was called toxicum, from its 
relation to the bow, and the word was extended to 
poison in general. 

The shaft was of polished wood, cane, or reed. 
The latter actually gave names to the weapon, — 
arundo, calamus. The Egyptians used reed shafts ; 
their arrows were from 22 to 84 inches in length, 
and are yet extant. 

The monuments show feathered shafts. 

In the time of Homer, arrows were sometimes poi- 
soned. The poisoned arrows of the Indians of Guiana 
are blown through a tube. They are made of the 
hard wood of the Cokarito tree, are about the size of a 
knitting-needle nine inches long, and mounted on a 
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yellow reed four or five feet long. One end is sharp- 
ened, and poisoned with woorai ; the rear end re- 
ceives a pleaget of cotton to act os a piston in the tube. 
The effective range is about forty yards. The hard- 
wood spike can Im removed at pleasure ; twelve or 
fifteen such spikes <are carried by the hunter in a 
little box, made of bamboo. The poisoned spike is 
cut half through, at about a quarter of an inch 
above the point where it fits into the socket of the 
arrow ; and thus, *whcn it has entered the animal, 
the weight of the shaft causes it to break off, the 
shaft falls to the ground unimured, and is fitted 
with another poisoned spike and used again. 

In like manner the arrows of the Bushmen, 
Africa, often have the shafts paitly cut through, so 
that they may break and leave the point in the 
wound. 

The serrated weapon of the sting ray is used by 
the Malays for heading some of theA blow-arrows, 
with the express intention that they might bre^ off 
in the wound. 

The arrow-heads of the Shoshones of North Amer- 
ica, said to be poisoned, are tied on purposely with 
gut in such a manner as to remain when the shafl 
ts withdrawn. 

A similar idea is canied out in a Venetian dagger 
of glass with a tlirec-edgcd blade, having a tuW in 
the center to i“cceivo poison. By a certain wrench 
the blade was broken off, aivi remained in the 
wound. 

** In passing overland from the F.ssequibo to the 
Dememro,” says Waterton, “ we fell in with n herd 
of wild hogs. An Indian let fly a poisoned arrow 
at one of tucm ; it entered the chcek-oone ami broke 
off. The hog was found dead a1>out 170 paces from 
the place where he had been shot. He atforded us 
an excellent and wholesome supper.” 'flio wild 
tiibf's of the Malayan peninsula, who use poisonotl 
arrows, oat the nv.^at of animals killed by those di-adly 
weapons, without oven troubling themselves to cut 
out the wounded part. 

There is reason for supposing tliut the discovery 
of the various poisons used for weapons, and the 
practice of applying them to such a purpose, arose 
spontaneously and scixirately in the various (luar- 
ters of the globe. Poisoned weapons arc used by 
the Negroes, Bushmen, and Hottentots of Africa ; 
in the Indian Archipelago, New Hebrides, and New 
Caledonia. They are entnloyed in Bootan, Assam, 
by the Stiens of Cambodia, and formerly by the 
Moots of Mogadore. The Parthiana and Scythians 
used them in ancient times. 

Thu composition of the poison varies in different 
mnes; tlio Bushmen, Hott^tots, and others, using 
the venomous secretions of serpents and catcrpiUarci. 
In the Bosjesman country, Southern Afiica, the na- 
tives hunt the puff-adders, in order to extract the 
oison. They creep upon the reptile unawares, and 
rcak its back at a single blow. The poison-glands 
are then extracted ; tho venom is very thick, like 
glycerine, nml lias a faint acid taste, this is mixed, 
on a flat stone, with an acrid poisonous gum, called 
“ parki ” ; after baing ivorked until it becomes of the 
consistency of thick glue, it is spread over the barbed 
head of the arrow and for about two inches up its 
]K>int. The arrows are then dried in the sun. Each 
warrior c.anies some half-dozen of these devilbh 
we:i]ioiis, a wound from one of which is as deadly as 



the bite of the adder itself. 

In Ceylon the cobra-tel poison is extracted from 
certain venomous snakes, such as the Cobra de Ca- 
pello (from which the poison takes its name), the 
Oarawella, and the Tic polonga ; arsenic and other 

drugs are added, and the whole is ‘ ' boiled in a hu* 
man skull.” Three Kabra-goyas (ffydroMuru$ sai- 
vat(^) are tied near three sides of the fire, with 
their heads towai-d it ; they are tormented with 
whips to make them hiss, so that the fire may 
blue ! Tlie froth from their lips is added to the 
boiling mixture, and as soon as an oily scum rises to 
the surface, the “ cobra-tel ” is complete. Probably 
the araeiiic is the most active mgi’edient in this 
poison. 

The Ceils are said to prepare poison for their ar- 
rows in the following manner: “They first kill a 
cow, and take from it its liver ; they tlien collect 
rattlesnakes, scorpions, centipedes, and tarantulas, 
which they confine in a liole with the liver. The 
next pi-ocess Is, to beat them with sticks, in order 
to eniage them ; and, being thus infuriated, they 
fasten tlieir fangs and oxhiiust their venom upon 
each other and upon the liver. When the whole 
ma^ is in a state of corruption, the women take 
tlieir arrows and pass their points through it ; these 
arc then allowed to diy in the shade.” 

Tlic Indians of Choco and Barbacoas use the 
“ Veueno-derana,” or frog poison, which is obtained 
by placing a species of yellow frog, that frequents 
the swamps, over hot ashes, and scraping on the 
viscid humor tlmt arises. After thus torturing the 
frogs, they are allowed to eai ape, in order that they 
may serve another time. “ Vencno-de-culebra,” or 
snake )x>ison, is also said to Imj used in Choco. 

Ar'ae-nic. A soft, brittle, and poisonous metal 
of a steel-gray color. Equii*alcnt, 76 ; symlwl. As. ; 
specific gravity, 5.7. It volatilizes, exhaling an odor 
of garlic ; fuses at 400* Fah., and is easily in- 
llamed. It combines with oxygen in two propor- 
tions, foiTOing arsenious end arsenic acids. The 
former suit is As. 76, 0. 24 ; the latter, As. 76, 
0. 40. The foimer is the common white arsenic of 
commerce, very poisonous, and a dull u hitc powder, 
sp. gi. 3.07. 

It is used to alloy lead for shot-making, causing 
the metal to ]xmi' mote readily, and hardening the 
shot. 

Ax-tiner-y. The word seems to have a very 
extended signification, having been originally applied 
to military engines of every description capable of 
throwing heavy missiles, as the b^ista, catapult, 
etc. Uzziah made use of them at Jerusalem 810 
B. c. They are described <2 Chronicles xxvi. 15) as 
“invented hy cunning men, to be on the towers 
and upon the bulwarks, to shoot arrows and great 
stones withal.” The Chinese claim to have used 
cannon 618 B. c., and engines Tor throwing heavy 
stones were used in Sicily 300 B. c. Each Roman 
Legion under the early emperors was funiished wntb 
an artillery train, consisting of 10 larger and 55 
smaller engines for throwing stones and darts, which 
accompanied it on its marches. These engines ap- 
pear to have corresponded to the siege artillery of 
modem times, and were merely employed in the at- 
tack and defence of fortified places. Their want 
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of portability probably prevented them from being 
of much service in pitched battles on the open field. 
The date of the introduction of fire>anns as artillery 
appeal's involved in great obkurity. The artillery 
of the Moors is said to date back to 1118 ; from the 
few faint and imperfect allusions which occur here 
and there in old writers, it seems probable that 
their invention bore some analogy to rockets, or the 
pr^ectile was self*propelling. 

The following are some of the dates ascribed to 
the introduction of some military engines and artil> 
lery : — 

Catapult invented by IKonysias of Syracuse, b. c. 399 
Gunpowder artillery used in Chins ▲.!>. 85 

Canuon throwing atones, weighing 12 pounds, 

300 paces ...... 757 

The Moors use artillery in attacking Sara- 
gossa ....... 1116 

The Moors use engines throwing .stones and 
darts by means of fire .... 1167 

The Chinese employ cannon throwing round- 

stone shot against the Mongols . 1232 

Cordova attacked by artillery 1280 

A mortar for destroying buildings, etc. de- 
scribed by AlMailla, an Arab historian . 1291 

Gibraltar taken by means of artillery 1808 

A cannon in the arsenal at Bamberg . 1828 

Balls of iron thrown by means of fire used by 
the Moors 1381 

Ten cannon prepared for the siege of Cam- 

bray 1339 

Tlie Moors defend Algcsiras against Alphonso 

XI. by means of moitars . 1848 

Four pieces said to have been used by Ed- 
ward III. at Crecy 1346 

An iron gun with a sijuare bore, for carrying 
a cubical shot of 11 pounds' weight, made at 

Bruges 1346 

Artillery used by the Venetians at the siege 
of Chioggia 1366 

Artillery used by the Turks at the siege of 

Constantinople 1894 

Red-hot balls fired by the English at the dege 

of Cherbourg 1418 

The great cannon of Mahomet II. en»ploycd 
against Constantinople . • 1453 

Louis XI. of France has twelve cannon cast to 
throw metallic shot, for use as a siege train. 1477 

Brass cannon first cast in England « 1521 

Iron “ . . 1547 

Howitzers intnxluced .... 1697 

Maritz of Geneva intro<luce8 the method of 
casting guns solid and boring them out 1749 

Carronaues invented by Genersu Melville . 1779 

Forcoiitinuationof the subject and details, seeOKD- 
KAKOB ; Mortars ; Projectiles; Weapons, etc. 

In European services, artillery is divided into 

Field Artillery Horse Artillery 

Foot “ Marine “ 

OairUou Siege 

Heavy “ Standing “ 

Ar-ttller^y Itew^eL An instrument adapted to 
stand on a piece of ordnance, and indicate bv a pen- 
dulous pointer the angle which the axis of the piece 



bears to the horizontd plane. By its means any 
required of elevation is given to the piece. 

As'o-tino. An explosive : Saltpeter, 69.05 ; 
carbon, 15.23 ; sulphur, 11.43 ; petroleum, 4.29 per 
cent. 

— B — 

Baok-night, 1. (F'tre-amu.) The rear sirtt 
of a gun. it may be of various ibrms. In the old- 
fashioned arms intended for round balls, it was 
merely a notch in a knob or plate near the breach 
the gun, the proper elevation to be given being 
estimated by the marksman. As the etfectiva laoM 
ecarcely exceeded 250 to 300 yards, this could oa 
done with sufficient accuracy by an expert marice- 
msn ; but with the introduction of the elongated 
bullet, giving ranges of 1,000 yards and upward, it 
became necessary to seek some more efficient meant 
of securing the proper range at these long diatancM, 
so that the bullet might not either pass over or fall 
short of the object. For this purpose was introdaced 




Batk^Sifku, 



the rear-nght («, Fig. 615), consisting of an upright 
slotted branch, which was jointed to a seat on the 
barrel of the gun, or, in some instances, on the small 
of the stock u) reir of the barrel A notched ^der 
on the upright branch could be elevated as desired, 
and by elevating the muzzle of the gun until this 
notch and the front-sight were in line, any range 
within the limit of projection of the piece could be 
attained. 

This sliding sight has, in the United States ser- 
vice, been supersede by the leaf-si^ht (5, Fig, 516), 
which is more compMt and less liable to derange- 
ment. Also called Folding-Sight. 

Other back-sights, especially those first introduced 
in Southern Germany, have been made very differ- 
ent in form from those described ; one variety (c. 
Fig. 615) being permanently fixed perpendicularly 
to the btfrel, and having notched holes at propw 
bights through which to sight, and another 
Fig. 515) being segmental in shape, and moving 
cirealarly in a direction longitudinal to the barru 
through a stud .fixed thereon. 

Another form of back-sight (e, Fig. 615) vertically 
adjustable for range, and attached to the stock, has 
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a graduated spring-piece slipping within a vei-tical 
slot in the small ot the stocK, and is adjusted as te* 
quired. Its spring retains it in place, or it maj be 
clamped by a set-scj-ew or lowered below the line of 
the hind-sight on the barrel. 

Bal-lia'ta. (ff^eapon.) A machine used ancient- 
ly for throw- 
ing darts or 
stones. 

The name 
is applied to 
two different 
miuihines. 

One resem- 
bles the cat- 
apult in 
mode of ob- 
taining the 
power, and 
the other is 
Ballitta. a cross-bow 

on a large 

scale, with a tackle to draw the bowstring. 

a. The more ancient ballista had a vibrating arm, 
which wag drawn back against the tension of cords 
made of human hail’, horse-hair, or catgut. When 
drawn back to its full scope, it was suddenly released, 
and its head came with a violent blow against the 
ends of the darts arranged on a table above and 
pointed towards the enemy. 

b. The othei' ballista was a cross-bow, arranged 
upon a standing frame (Fig. 646). The string was 
retracted by a tackle, ana was cast loose by some 
device, projecting a dart or a .stone, as the case might 
be. The dui t or stone lay upon a table, and was 
iidjusti‘d against the stnng before casting off. 

fial-lia'tic Pen’du>lum. This instrument is 
designed to determine the velocity of projectiles of 

FJg. 647. 
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Ballistic Pendulum. 



cannon and small-arras. It was invented by Rob- 
bins about 1760, and described by him in his tract 
on Gunnery. It has been improved by Hutton and 
Gregory, in England ; Piobert and Moiin, in France ; 
and Mordecai* in the United States, 

The oi-iginal instrument consisted of an iron bar 
suspended by a transverse axis, and having a block 
of wood strengthened with iron plates to i-eceive the 
impact of the ball. On being struck, the block 
swung like a pendulum, and pulled a ribbon through 
an onficc in the fixed framework. Tlie len^i of 
the ribbon withdrawn is considered equal to the 
chord of the arc of vibration. 

The use of tile jHuidulum dr-pend-s upon the dy- 
namical fact tiiat it a body of small mass impinge 
with great \>l<ndty upon a much buyer body at rest, 
ami the two lx>dics after impact move on together 
with a velocity ■«’hich can he easily measured, the 
mas.sps of the two bodies being given the whole mo- 
mentum after impact is kjiown j ami us tliis i.s the 
monjcntum of the sraallT body Inifore impact, the 
velocity with which it slmck the larger body can 
be determined. 

As now used, the block consists of n cast-iron case 
or mortar, partially filled with bags of sand or ablock 
of lea<l. ft is suspended by wrought-iron bars from 
an axis working on knife-edges in V-grooves, and 
the arc of vibration is measured on a copper arc by 
an index carrying a vernier. 

The arc of vibration being ascertained, tbe follow, 
ine points must be known, in oi-der to calculate the 
velocity of the ball on striking : — 

1 . The respective weigh ts of the ball an d pendulum. 

2. The distance of the centers of oscillation or 
percussion from the axis of su,spension. 

3. The distance of the center of gravity from the 
axis of suspension. 

4. The angular velocity of the pendulum after 
impact. 

The upper figure represents the pendulum for 
small-arms ; the lower one for ordnance. 

The gun itself has been swung on a pendulum, 
and its arc of recoil measured to furnish datum for 
estimating the force of the discharge. 

It is also used to determine the qualitv of powder. 
See also Eprouvette. 

The Chronoacope and Mearo-Ballistic apparatus 
afford more perfect means of determining the point 
sought. See Chrokoscope : Electro Ballista. 
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BaU>4Crew. An implement for extracting bul- 
lets from the barrel of a gun in cases where it would 
be dangerous or impossible 
to expel them by firing. It 
is screwed on to the end of Fig. 549. 
the ramrod, which, being |~™| 

turned, causes the screw- L , I ^ 
threaded pointed end of the ^ * 

ball-screw to enter the bul- || |\ 

let, which is then withdrawn I 



by pulling the ramrod. The 
common mrm is shown at a. 



common form is shown at a, ' I BaO-Semot. 
Fig. 649. f- ^ 

W itzleben’s ball-screw, e W 

6, has two jaws with sharp- , l|g ^ 

edged interiorshoulders, con- Jr i lc 

stituting a portion of a con- 

care screw-thread, which enters the bullet to prevent 
it from slipping from the grasp of the jaws. 



Bal-loou' Mus'ket. One for perforating bal- 
loons of observation. As specially made by Kmpp 
for the German army it was designed to pick off 
the p<»tal balloons from Paris during the siege of 
that city. It was a heavy rifle swiveled on a stand- 
ard upon an artillery wagon. — " Ca Nature.'^ Its 
range enabled it at times to pick off balloons at 
3,200 feet elevation. 



Bal-loon' Tor-pe'do. A torpedo elevated and 
floated over an enemy by a balloon, and dropped by 
time arrangement (fuse or clockwork), or by means 
of electric connection through wire reaching from 
the point of dispatch gar and Open Bead 
Fig. 204 Sight (AV/?f.) A 

form of sight in whicli 
t.ln' niK-rtiirf is j-uppurted 
utj ii M'gmeiit plate in 
the rinU' Fig- 
Bar and Slit 
Sight, (/ri'rff-.) A form 

ftViH on'i Or-tn of siulit having n plate ]iar amt Slic 
htad .'•igiH. witli a vertical slit. ^ighi. 

Also CJilled a See Fig. 20.'». 






Hoimes'sf Carr ei~cJ4a7n/i ring, Crozing^ and Howeiinff 

Machint. 
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lathe specially adapted to boring out gun-barrels. 
See liiKi.iNG Machine. 



Bar'rel Qage. 

A gage for testing 
the diameter of gun- 
barrels according to 
a standard; the in- 
strument has sev- 
eral tapered slips, 
each graduated, and 
ha vi n ir a certain 



Kig. 21 ii. 




Gun~barrel Gagt. 



navinu a cercuin 

range of sizes, the diameter of the barrel being de- 
termined by slipping the gage into the muzzle. 

Bftt'ter-y-gun. A gun having a capacity for 
firing a number of shots consecutively or simulta- 
neously, without stopping to reload. Them ate a 
number of varieties. 



1. A piece of ordnance having a number of load- 
chambers attached to a vertiuif axis, and consecu- 
tively presented at the rear of a cannon-bore. As 
each takes its place at the bi'eech, it is advanced into 
the bore and locked before firing. (Ha^suy, 1862 ; 
Dono:, 1856.) 

2. A chambered breech-piece, revolving in a veni- 
cal plane, and presenting its chambei-s consecutively 
at tlie oj«n rear of the barrel, which is common to 
all the cliainbere. The principle of construction is 
that of the revolving chnmbcied pistol. (Hedrick, 
1870.) See also FiUE-Ai:My, where Puckle's Kcvolv- 
ing Ilattcry Gun, English PaUmt, 1718, i.s described 
and figured. 

3. A number of parallel barrels arranged in rank, 
and having connected vents for intercommunication 
of fire. ('J'owNSKND, 1871.) The iiifniial machine 
of Fieschi, wliich he fired on Louis ]’hilip])c, was a 
row of barrels clinched to a frame, and had a train 
of |>owdcr which was laid over all the vents in suc- 
cession, like the row of bands in a pioviiig-house. 

The Keqwa battery consists of 25 rifles, each 24 
inches long, mouuteii in a horizontal plane upon a 
iieid-cai'riage. It is breech-loading, the cartridges 
being forced into the chambers by a sliding bar 
worked by two level’s. By a lever beneath "the 
flame the ban-els may be ilivevged, so os to scatter 
the balls 120 yards in a distance of 1,000 yaixls. 

Tlie weight of the battcry-gun used at Charleston, 
S. C., was 1,382 jiouiids. Served by three men, it 
fired 7 volleys, or 175 shots, jicr minute. Its efrcctivc 
lange was 1,300 yards. 

4. Foitus of mnny-bnrreled cannon, revolving on a 
veriical axis, the pieces being muzzle-loaded. (Mil- 
UUKN, 1866. Divergent, Natchek, 1864.) 

5. A cluster of rotating barrels, consecutively 
loaded and fired by automatic action. (Gatling, 
1861-65.) This will have a longer description pres- 
ently. 

6. A cluster of liarrels, in whose rear is placed a 
chambered plate, eai:h of whose chambei's corresponds 
to one of the cluster of barrels, against whose rear it 
is locked before firing. The JllTUAlLLEUU (which 
see). 

7. A numbei’ of chambered blocks brought con- 
secutively to the positions for loading, ami then lor 
firing, through a moup of barrels equal in nmiibcr 
to the number of chambers. (Tayloii, 187i.) 

The Gatling guii has a revolving cluslci of paral- 
lel bands. In the rear of each barrel, ami rotating 




POOR MAN *3 JAMES BOND Vol • 3 




Gain ft!* Vttn',. 



therewith, is its own loading, firing, ami spcnt-car- 
tiiilge-shell-retmcting mechanism. All these parts 
ai*e rigidly secured upon an axial shaft, which is re* 
volved by means of bevel gearing and a crwik, as 
shown in Fig. 598, and also in Fig. 599, which arc 
lespectively rear and front views of the gun mounted. 
In the rear of the cluster of banels 5 is a stationary 
cylinder a, within which are the loading plungers, 
the firing-pin, and the cartridge-reti-actor. 

Each of the.se parts moves horizontally and in line 
with the barrel to which it np^rtains, the motion 
being attained by the pressure ol lugs on the moving 
mechanism against stationary cam-tings in the cyl- 
inder as the cluster of parts revolves. The ammuni- 
tion is fed in at the hopper g; or, as in an improved 
form shown in tlie full-pa^ engraving opposite to 
page 250, the ammunition ia contains in a feed- 
drum which is placed above the hopper, and deliv- 
ers its cartridges one at a time from its successive 
rows. Its caMcity is four hundred cartridges, and 
these may all m fired in one minute. 

As the cluster of barrels revolves, the operative 

mechanism in the rear of each barrel comes under the 
influence of the cam-rings in the interior of the cylin- 



dsr. The loading<4t)d of a glvmi barrel being in the most 
retracted position when that barrel Is uppermost, a car- 
tridge drops into tbe groove in front of the said rod; as 
the barrels rotate, this rod is poshed forward, and drives 
die cartridge into the rear of Oe barrel; a firingi^, 
which traverses in a kngitudinBl slot in tbe loader-rod, 
Is all this while being retracted, witU the barrel to at its 
lowest position; then the firing-pin passes tbe retract in g 
cam, ^ is abandoned to Uie iirfluence of a qjring, 
which drives the end of the pin forcibly against the car- 
tridge and eaplodes tbe fulminate. Now comes into play 
a book whose shank runs parallel with tbe loader ■rod, 
and wlttidraws the enip^ sbeD of the cartridge, which 
drops out of ttie macfaiDe. The baird then takes its tun 
again above, and so tbe woik procee d s. 

fl is the working-crank, c the elevating-screw, d 
the trail, k the loop by which tbe trail is attached 
to the limber, A i are the back and front sights, I 
the cheeks of the carriage. Iii the view on the oppo- 
site page tbe Gatling gun is represented as adapted 
to various services : mounted on tripod, on carriage, 
on horse, on cameL The weight of the guns is 125, 
800, 500, 600 pounds, according to size. The firing 
is always one snot at a time, and a number of ^ots 
enual to the nmnlH*r of Imrrels iit each revolution 
ot the crank, Tlie recoil i* pmctioally nothing. 
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OtUiing Gun {Front VTeie.) 



Amagement is made for horizontal adjustment to 
deliver a sweeping lire. 




Bante-Arr*. 



Bat^tle-axe. This military Aveapon is of very 
miiote antiquity, being made of stone before the 
discover)' of metals. (See Axr.) It was used by tlie 
Sacee, who formed a part of forces of Xeixes. 

Brennus, the Gallic king, who captured Rome, was 
armed with a battle-axe, and in remote ages it ap- 
pears to have been considered peculiarly as the 
weapon of an uncivilized people. It was, however, 
extensively employed during the Middle Ages, and 
was in use as late as the sixteenth century, when 
attempts were made to improve it by attaching a 
pistol to the handle. 

o, battle-axe from Dr. Abbott’s collection of 
Egyptian antiquities in New York ; made of bronze, 
firmly bound to its original handle by of slen- 
der interlaced thongs of leather. It was found at 
Thebes. 




POOR MAN’S JAMES BOND Vol . 3 



129 



WEAPONS DICTIONARY 



Tile other figures represent battle-axes, more or 
less rude, of the times known aa the *' Roman pe- 
riod ■' and the “Middle Ages.” 



The Rice trowcl-bnyonet, the in- 



^•'O-net A piercing weapon, fixable on the 
muzzle-end of a fii-e-arin. They were miginally made 
at Bayonne, in France, in the latter half of the seven- 
teenth century, and used by that nation in the 
Netherlands in 1647. The weai>on was inti-oduccd 
into the English anny in 1672, and used at Killic- 
crankie, in Perthshire, where the forces of William 
of Orange, commanded by Mackay, were defeated by 
those of James II., under the command of GnUiam, 
of Claverhouse, 1680 ; and also at the battle of Mar- 
soglia, 1603, ■ ‘ with great success against the enemy, 

unprepared for the encounter with so formidable a 
novelty.” 

The first known bayonet was a kind of long and 
slender rapier, with a wooden handle, or ping, which 
was inserted into the muzzle of the musket. I*revi- 
ons to this it had been customary to distribute mus- 
keteers among the pikemen, the two rmitimlly sup- 
porting and assisting each other. The above-named 
arrangement for fixing the bayonet does not seem 
to have pi'evailed Ions, and was soon superseded by 
a slottea socket on Uie lower part of tne bayonet, 
which slipped over the muzzle of the luusket and 
was held in position by a stud on the barrel. The 
ring-bayonet was introduced in 1693, aud the socket- 
bayonet in 1703. Thia form continued in use for 
about 150 years, an annular clasp and screw being 
added alg>ut 1842 in the United States service. 

The ‘ ‘ sword " bayonet 1/ seems to be of very recent 
origin, having been first recognized in the United 







Fig. 60S. 







States army in 1850. Its utility as a weapon Is very 
questionable. It is lielieved that this form of bayo- 
net was first introduced in the French service among 
the Chasseurs de Vincennes, who used it in Algiers, 
in the Ci’imean campaign of 1864-65, and the Ital- 
ian war of 1659. 

It is secured to the rifle by a ring in the guard and 
a spring-catch in the hilt. 

The 9aw‘bay<mel, having a sword edge and a saw 
back, is now ^ing tested for the British arma. The 
spade-baijonel has also its advocates, it being intended 
to enable tbe soldier to intrench his position. The 
tendency seems to l»e to beat their spears into trow- 
els and their swords into pruning-saws, but the peace- 
able intention is not apparent. See Intbkkceiikq 
Tools. 

The bayonet-blade is forged under a triphammer, 

sf 

te 
sv 

the “drop,” then ground and polished ; the 



after which it is rolled to a 
rollers adjusted to give it 



proper form I>y sets of 
rollers aamstea to give it we required shape and 
taper. The socket is then foiged, and the two 

lA* 



tions welded together. It is next twice s 



two por- 
waged by 
he lormer 



on a stone, and the latter on wheels bound with 
leather and covered with emery. The bayonet is 
rigidly gnged, end then tested by weight and by blow 
to determine its soundness and temper. 



Sicho ami Riee Bayonets. 

rJc ?4«. 




ventiou of Col. Edmund Rice, and the Elcho saw 
bayonet, iuveiiiion of Lord £k-ho, arc shown in 
Fig. 246. It has been proposed to iKsue them in 
certain proportions to troops. See “Ordnance Itf- 
port” 1872, 1873. 

The Snider bayonets for the British Government, 
triangular in section, are forged from I A" round 
steel bar, which is drawn down under a power ham- 
mer, about i" remaining untouched to form the 
socket. Tbe bar is next bent or ” broken down,” 
aa the term is, in two places. After being cat off 
from the bar, sufficient metal being left for the 
blsde, it is stamped in a pair of dies ; the blade is 
then drawn out by the hammer, 'i'he rolling is 
performed by Barnes’ patent rolling machiues, in 
which there are two horizouial spindles, each carry- 
ing four cams, in which the dies are fixed. These 
cams occupy about one third of a cirele ; aud tbe 
dies, which are cut oii the periphery, arc set so as 
to give the required thickiu'Ks to the bayonet blade. 
After the bayonet hiis been trimmed, it is hardeueil 
and ground. The socket is next drilled and milled, 
the slot for forming the attachmeut to the rifle be- 
ing afterwards cut; :iiid sifter the further opeiatiun 
of blueing ” and polishing, the bayonet is com- 
plete. 

Bay'o>Q6t-clasp. A movable ring of metal sur- 
rounding thesocket of abayonet, in order to strengthen 
the socket and render the’ bayonet less easily detach- 
able. 

Bay^O'Det-joint A peculiar form of coupling, 
in which one circular piece, having a slot longitudi- 
nal for part of its length and transverse the remain- 
der, is sleeved over another. The interior piece is 
provided with a stud which enters the slot, and, by 
turning, the two parts become locked so as to pre- 
vent withdrawal by a longitudinal movement. 



An open bead has a cir- 
c u I a r opening through 
a tead somewhat larger 
than a solid one. Alsu 
called Aperture sight. 

Combined sometirms 
with a bar. See Bar ksd 
Bbad Sight. 



I'ig. 240. 











Blut'ing. The piocess of rending rocks, etc., 
by means of boring, filling the hole with an explo> 
aive, and then firing it on. Improvements appeN 
tain to the modes of^rilling tlie holes, tlie composi- 
tion of the explosive, and we means of igniting. 

Gunpowder is said to have been first usM for 
blasting in Germany or Hungary, a. p. 1620; and 
some German miner^ bronght to England by Prince 
Rupert, 
of Eckf 

The preliminary operation in blasting consists 
in boring or drilling boles, in which are to be placed 
charges of gunpowder or other explosive mate- 



lUpert, introduced the practice at the copper mine 
ord, in Staffordshire, tbe same year. 
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rials employed to rend the rock. 

The implements ordinarily used for this purpose 
are the jumper, or drill, the hammer, and the scraper. 
The jumper is a bar of iron, in length propor* 
tioned to the depth of hole to be bored, and u fac^ 
with steel for a ]^rt of its length : those of inches 
diameter and upward are woraed by three men, two 
of whom strike alternately on the end of the jumper 
with hammers, while the third turns it so as to con- 
stantly present the cutting edge to a fresh surface of 
stone. 

This is a slow and laborious operation, experience 
having shown that in mnite three men working as 
above with a jumper of 3 inches diameter, such as is 
used for boring holes from & to 1 5 feet deep, would not 
penetrate more than about i feet per day on an aver- 
age ; or with a 2J-inch jumper, 5 feet per day, the 
last being employed for holes from 5 to 10 feet deep. 

Chum-jumpera are so called from the manner m 
which they are worked, by a vertical churning or 
pounding movement, no hammer being employed ; 
they have a steel bit at each end, are usually worked 
by two men, and are generally of smaller diameter 
than those which are worked by a hammer ; in drill- 
img holes that are vertical or nearly so, and in mod- 
erately hard rock, they are found more advautageons 
than the others, two men being able to bore about 
19 feet per day with a chum-jumper .of 1} to 1^ in 
diameter. They are sometimes used with a spring 
rod and line, much in the manner of the most prim- 
itive way of boring artesian wells. 

General Burgoyne mentions seeing the same device 
in use in blasting the calcareous ro^s of Marseilles, 
at the foot of the hill on which the fort of Notre 
Dame de la Garde now stands. 

The common way of charging the hole is, where 
the moisture is not excessive, to pour loose powder 
into it to acertain depth, depending on the jud^ent 
of the miner (one third the depth of the hole is a 
common allowance under ordinary circumstances) ; 
the needle, which is a wire suhiciently long to reach 
well down into the charge of powder, and provided 
with a handle to enable its easy withdrawal, is then 
inserted and the hole tamped, a wad of hay, straw, 
dry turf, or other suitable material, being first placed 
over the powder ; the tamping is performed by ram- 
ming down small fragments of broken brick or of 
stone which does not contain silex to endanger strik- 
ing tire, by means of an iron bar called a tamping- 
rod ; when the hole is tamped nearly up to the level 
of the ground, an inch or two of moist clay is usually 
placed over tlic tamping, and the needle withdrawn ; 
it may be retnirked that the needle should be fre- 
quently turned as the ."amming proceeds, so that it 
may b:^ withdrawn without disturbing the tamping. 
The priming is effected by pouring fine gi*ained pow- 
der down the hole left by the needle, or, what is bet- 
ter, straws filled with powder are pushed down, cr>m- 
iniinicating with the blasting ch arge ; a bit of slow- 
match or touch-paper, calculated to burn long enough 
to allow the workmen to retire to a place of safety, 
is then ignited, and placed in contact with the prim- 
ing. 

In the construction of the .Southeastern Railway 
400,000 cubic yards of compact chalk were lifted 
from the face of tlie Round Down Cliff, two miles 
west of Dover. England, at a single bla.st. 

Three charges were employed, placed in chambera. 



70 feet apart, the center and largest one being placed 
at a salient point 72 feet, and those on each side each 
56 feet distant from the face of the cliff. The chai-g;!s 
of powder were 7,500 lbs. in the main chamber, and 
5,500 lbs. in each of the others. Shafts tapering 
from bottom to top were driven downward from a 
driftway previously cut in the rock, and from .the 
bottoms of these shafts galleries were cut at right an- 
gles to the driftway. These were also enlarged at 
their inner extremities, to secure, the tamping. The 
chambers were cut at right angles to the galleries. 
After charging, a dry wail of chalk w'as built across 
the mouths of the chambers ; the galleries and shafts 
were tamped with the same material, and the tamp- 
ing was extended into the driftway 10 feet on each 
siw of each shaft. Three Daniell's batteries and 
three sets of wires were used for firing the mines, 
which was done simultaneously. The mass of rock 
removed averaged 380 feet in hight, 390 in length, 
and 80 in thickness. See Artesian-wkll ; Tux- 
nrl; Well-bok(Xu; and Specific Indexes under 
CiviL Excineeiun'o and Mrxixo. 

See Raymond's “ Mines, Mills, and Furnaces” : 
.?. B. Ford kCo., N. Y., 1371. Blake's “Mining 
Miwhincry”: New Haven, 3871, Also, “ BIa.sting 
and Quarrying of Stone ami Blowing up of Bridges,” 
by Lieutenant-General Sir .T. Burgoyne of the Eng- 
lish Military Engineers. No. 35 of Weale’s Rudi- 
mentary Series ; London. 

The following table from General Sir Charles Pas- 

ley's “ Memoranda on Mining ” will give the means 
of calculating the space occupied by any given quan- 
tity of powder in round holes of different sizes, from 
one to six inches ; — 





Poirder cooUnad 


Powdor eonUSned 


Depth of heU 


oi Um 
boU. 


in one ineb of bolo. 


ia ODO foot of bok. 


to CO&UJ& 1 
1b. of powder. 


Inebw. 


lb. 


os. 


lb. 


os. 


Incbei. 


1 


0 


0.419 


0 


6.028 


88197 


1* 


0 


0 942 


0 


11.804 


16.976 


2 


0 


1676 


1 


4.112 


9.640 


24 


0 


8.618 


1 


16416 


6.112 


8 


0 


8.770 


2 


18.240 


4.244 


Si 


0 


6-181 


8 


18672 


8.118 


4 


0 


6.702 


6 


0.424 


2-887 


4* 


0 


6.482 


6 


6.784 


1.886 


6 


0 


10.472 


7 


18.664 


1.628 




0 


12.671 


9 


8.062 


1.268 


6 


0 


lfi.08D 


11 


4.960 

1 


1.061 



The following table shows the q^uantity of powder 
required to lift from its bed roex of usual weight 
(about If tons to the perch) and ordinary consistence. 



Line of leMt 
rctietaoco. 

1 

1 

1 


Charges of 
powder. 


line of least 
resistooce. 


Charges of 
powder. 


Feet. 


lb. 03. 


Feet. 


lb. 


os. 


1.0 


1 


4 


2 


0 


1.6 


u 


4.6 


2 


134 


2.0 


4 


6 ' 


3 


144 


2.6 


7i 


6 


6 


12 


8.0 


134 


7 


10 


11 * 


86 


1 54 


8 


16 


0 



The obstruction known as Biossuin Rock in tlic 
liarbor of San Francisco was removed by construct- 
ing a coffer-dam around a portion of the rock, a po- 
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rous sandstone, and excavating its interior, leaving 
a shell about t> feet thick, supported by props, to re« 
sist the nressnre of the water. The space excavated 
lueasured ]40 by 50 feet, and varied in depth from 
4 to 29 feet. 23 tons of powder were used, part of 
which was inclosed in water-proof casks, and the re* 
mainder in iron tAuks. These were connected by 
insulated wires with an electric battery. When all 
was ready, the coffer-dam was removed, and the wa* 
ter permitted to fill up the excavation, acting ns a 
tamping. The result is represented to have b^n en* 
tiiely successful. 

Maillefert's process in removing IFays Reff in the 
Hurl-Gate (Hell Gate) obstruction, on the KmI Riv- 
er, N. Y., consisted in depositing a quantity of pow- 
der on the .surface of the* rock to be removed, and 
then exploding it. There is no cumbrous apparatus 
used. A soundiug-poic to ascertain the depth, a 
l>oat to contain tlu* o]M*i*Htors, and an electric battery, 
arc the machinery employe<L The explosion is ef- 
fected by electricity, and it is the &imc tiling whether 
the operators arc stationed near or far, Uicy need 
never he in danger. 

The force of the current is such as to render it 
difficult to fix drilling apparatus. The process was 
8u<*iH*s8t’ul on promiinoices and to a certain e.xiimt ; 
where a 1 1 road area was flat, the value of the j>rocess 
mpidlv diininislied. 

Shelburne s apparatus on the Frying-pan Jtock, in 
the .siune estuary, was a heavy stain ping-drill, oper- 
ated by a steam-engine, and acting in a tub<^ whicli 
di I've ted its blows ; the hole obtained receiving a 
charge of nitro-glycerine. 

The work of removing the obstructions in the East 
River lias now devolved upon the Uniteil Stales Kn- 
gineers, under General Newton. They are procwil- 
iiig by building eolfer-dama and driving headings. 1 1 
is a regular tunneling business, and wmen the wlioli* 

roof is blown off and the pUlan brokep off, the new 
river^bottom will be the tettom of the drifts, plua 
what of the rock may fall back into the hole. Such 
be grappled and removed. 

Nitro-gfyeerine, dualin, dynamite, and various oth- 
er compounds of terrifio energy, are used in these great 
engineering projects. It is undentood that mtro- 
slycerine has been the princiMl agent in the Mount 
Cteis cunnel, as it has oetn for some years past in 
the Hoosac. 

The idea of blasting by a torpedo in the bottom of 
an oU-well, to open crevices and increase the flow of 
oil, seems to have been entertained by a number of 
persons, including Professor Hare, but was reduced 
to practice by Colonel Roberts. Sec Torpedo. 

Blaat^lng-fuae. The common blasting-fuae is 
merely a tube filled with a composition wnich will 
bum a sufficient length of time to allow the pereon 
firing it to reach a place of safety before it is burnt 
out. 

Safety-fuse, by which the charge can be fired 
by a man at a considerable distance, is also gen- 
erally employed. Some of these consist of a tape 
of soft material saturated with a highly inflam- 
mable compound (fulminates are, we believe, 
employed in some to increase the speed of tlie 
flame), and covered with an envelope of water- 
proof material. Firing by electro- battery is 
much safer. 

Blaat'ing OePa-tine. A new explo-^ive am^nt. 
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di>covcrcd bv M. NoU4. Thi>* substance, calleil iu 
Eiiglaud, ** Bl<f sting Gtlatine^'* is fpnniHl by Ms- 
solving collodion cottou in iiitro-glyctTiiie in the 
pro|H>rtion of 10 per cent, uf the former tu 90 jier 
ceut. of tl>e kilter. The restiU of the a 

gelntiiK>Ys. clastic, transparent, )>sitc ycllow sub- 
stance. having a density of ).(>, :md the conmstoiice 
of a stiff jelly. The new explosive is in itself much 
less easily (affected by blows than oixliuary kiesel- 
guhr-dynamite ; but it may be rendered far more 
insensible to mecbanicai impulse by an admixture 

of a small proportion (from 4 to 10 per cent.) of 
camphor. KxMriments have been carried out, the 
result of which is to prove thst the new ixploeive 
possesses, weight for weight, 25 per cent, and bulk 
for bulk, 40 per cent, more explosive power than 
ordinary dynamite. With moist gun coiion, gel- 
atine compares nearly as favorably. 



Blaat^g-nee^dle. A long taper piece of 
copper, or iron with a copper point ; used when 
tamping the hole for blasting, to make by its 
insertion an aperture for a fuse or ttain. 

Blast'ing-pow'der. It was fovmrrly thought 
that a slow- burning powder, containing a com- 
paratively small proportion of niter, — about 62 
per cent, — was more eirectiv«* for blasting pur- 
poses, allowing more time to pKniuce a renaing 
effect upon ro«^ before being consumed than the 
quicker and stronger powder used in fire-arms ; 
but the tendency now is toward the use of sul>- 
stances of far greater rapidity of ignition, and 
greater expansion in the act of as.suming the 
gaseous state, than even the strongest gunpow- 



Among more than thirty patented compositions for 
blasting powder are the following ingredients. The 
specific combination in each case might be given 
would .space permit. 

1. Forms of carbon : — 



Burnt cork. 

Charooal. 

Lycopodium. 

White sugar. 

Sawdust 

Horse-dung. 

Staroh of flour. 
Petroleum prcnlucts. 
Cutch. 

Tannin. 



Gambier. 
Brown coal. 
Peat. 
Logwood. 
Bark. 

Carbolic acid. 
Aloes. 
Paralfim*. 
Fatty matters. 
Resins. 



2. Metallic salts, etc. 

Chi. potash. 

Red sul[ih. arsenic. 
Fcno-cyau. potassium. 
Nitrate of [)otassa. 
Sulphur. 

Chloride of sodium. 
Cyanuret of zinc. 
Barilla. 



Carbonate of soda. 
Nitrate of lead. 
Ammoniocal salts. 
Nitrote of swla. 
CarbazotAtc of potash. 
Azotate of pobish. 
Nitrate of iron. 

Nitric acid. 



Blaust^iog-tools. Baron Liebhaber of I'aris ob- 
tained a patent in France, 1S45, fora mode of cn- 
larging the lower part of a blast-hole by the a]>pU- 

cation of muriatic or other acid I part, diluted in 
water S parts. 

A tube (i, Fig. 703) is inserted in the hole and 
externally sealed around the lower end with a com- 
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petition which pieyenU the rising of the of 

the Acid in the spece between the tube and tne eidas 
of the hole. The acid is pouted into a funnel and 
down an inner tube, the annular space forming a duct 
for the escape of gas, Uie spent liquid escaMg 
at a bent s^ut. The hole U then emptied 07 a 
siphon or pump, and dried to prepare it for the cha^ 

The princif^l blasting tools are — 

The hammer, for striking the borer. 

Rorer, or jumper. Driu. 

Oad; a wedge for driving into openings made bjr 
a pick. 

Rich. 

Scraper ; for clearing the hole. 

or primin^-xeirt ; a thin copper rod whose 

7G6. 



a 




withdrawal leaves a vent whereby the charge is 
reached. 

Claying-bar, tamping-irmt or ramyner : for driv* 
ing down the tamping. 

The fuse, or march. 

Off, KTspers for cleAiins the blsfl^>hoU. 

6 A needles foe pridiiiis the csnhdfe. 
c, isnpins-bv. d, drill. bar for rsixuning in the cartridge. 
k, funnel and pipe for introducing add 10 enlarge the bottom of 
the hole. 

Bolt (Fire Arm.) 1. The aliding piece in a 

ncedle*gUD which driveg home the cartridge, and 
carrieg ID iU axial recess the firing pin. 

Bomb. (OrdnaTice,) A spherical hollow shot, 
tired from a mcriar or houriUer, and filled with ex- 
plosive material which is lighted by a time or per- 

cu»ioii Aue. , „ , .... 

Bombi were ueed at the ei^e of NaplM in 14S4. 
Mortars for bombs were cast at Buckstead, Englana, 

1643. See Shbll. _ , 

Bom'bard. (Ordnance.) An ancient mortar of 

large bore, used to throw stone shot. 

Bomb-abelL A spherical or cylindrical case of 
iron loaded with powder, and buret by its cha^ on 
concussion or after an interral of time. See Shsll. 

Bow. 1. (.-IreAery.l An instnunent for pro- 
jecting an arrow. It consists of a strip of wood or 



Other luatenal, the end$conneetf<1 by a atring. The 
bow U bent by retmetion of the string,' sod the re- 
coil imparted to the latter projei^ts the arrow. In 
its simple state, and when large enough to be used 
for military* purposes or for destroring large snimaU, 
it U known as tne long-bow ; when mounted trans- 
Tersely in a stock, it is a cross*bow. The former i.s 
exclusively itdaptAl for shooting arrows ; while bolts, 
or even round projectiles, may be thrown by the lat- 
ter. 

The Inng'bow, owing to its greater portability and 
capability of ra(nd discharge, was a much more ef- 
fei-tire weapon than the croas-bow, and continued in 
uw for a longtime after the intnxiuction of fire-anus. 
The English atrhers, like the Eg^'ptiani in the time 
of Rameses the Great, were taught to draw the arrow 
to the ear, iostetJ of to the shoulder, as was the prac- 
tice elsewhere, and hence constitute a most effec- 
tive species of force almost unknown in the other 
anniea of Europe. 220 jardt from the butt or target 

was the smalleat distance allowed for practice by a 
full-grown man, according to the English archery- 
gtatutea. The croes-bow, as used by the Genoese, 
whose archers were in high repute in the Middle Ages, 
wta a cumbrous and heavy weapon bent by a small 
windlass, and incapable of rapid loading^ and dig- 
chuge. 

The use of the how is of great antiquity. Plato 
credits Apollo with the invention. Ishmael became 
an archer (Oen. ui. 20). The Philistine archers 
overcame Saul (1 Sam. zxxi. 8 ). David command- 
ed it to be tauht (2 Sam. i. 18). Aster of Am- 
phipoUs shot Philip of Macedon, and was hanged 
therefor. An ancient Egyptian bow is preserved in 
the Abbott Museum, New xork, together with the 
leather case that contained it and fastened it to the 
war-chariot Four arrows, made of reed and tipped 
with flint-stone, are suspended with it. 

The Scythian bow waa remarkable for its great 
curvature, being nearly semicircular. 

The Lyctan bow was made of the cornel-tree ; 
those die Ethiopians of the palm-tree. The bom 
of the antelope was used in tne East for bows, at 
least as tar buk as the rim of Troy, and is still em- 
ployed for the purpose, the English long-bow was 
made of yew or ssn. 

The Indian contingent of the anny of Xerxes 
had bows of cano and arrows of cane with iron 
points. They woi*e cotton dressee. (Herodotus vii. 
85.) 

The arrow-heads of the Ethiopians were of agate 
and other siliceous stones. Pieces of stone of the 
kind used in enmving seals ." — IbuL 

The bows of the Ethiopians were of the stem of 
the pidm-leaf. 

Pliny says : *Mt is by the aid of the reed that the 
nations of the East decide their wars. Fully one 
half of mankind live under a dominion imposed by 
the agency of the arrow.'* The Eastern reed, so 
called, was a bamboo. 

Harold, William Rufus, and Richard I. were 
killed by arrows. Crecy, PoicUers, and Agincourt 
were won by archers. The long-lww of that time 
measured six feet, the arrow three feet. The range 
was 800 to 500 yards. 

In the Southwest of England bows and arrows 
did not finally disappear from the muster-roll till 
1529. The muskets were such miserable affairs thal 
In the middle of the fifteenth century it took fifteen 
cninutea to charge and fire one. 
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Bt06ClL 1. {Firt-anns and Ordnance^) The rear 
portion of a gun ; the portion behind the chamber. 

2. (ShipbuVding) The outer angle of a knee- 
timber ; the inner angle is the throat. 

Br06ch~bloclc A movable piece at the breech 
of a breech- loading gun, which is withdrawn for the 
insertion of a cartridge and closed before firing to 
receive the impact of the recoil. This is the 
problem in the breech ^loading gun. Under Fire* 
ARM the subject is treated, the invention being 
divided into 2 genera, 91 species, and 21 varieties, 
according to the mode of moving the block relatively 
to the barrel or the barrel to the block. The prot 
lem is to open the rear of the ban'el and close it 
again. See Fike-arm. 

Breech-load 'er. A fire*anu in which the load 
is introduced at the rear instead of at the muzzle. 
The use of breech-loaders goes back to the sixteenth 
century i indeed, it is probable that that form of ann 
is about as old as the muz2le-loader. See Fire-arm ; 
Revolver ; Magazinf-oun ; Cakkok, See also 
list under Weapons. 



Pig. 894. 



Breech^pln. (Firt-arms.) A pl^g screwed into 
the rear end of a barrel, forming tnc wttom of the 
charge -chamber. Othei^wise called a breech^plug or 
bruA^icrtw. 

(Fire-onaf.) The plug which 
closes the rear end 
of the bore of a fire- 
armbarrel. Tbeparts 
are known as 

а, 

s, face. 

б, tenon. 

<V tang. 

d, tang -screw hole. 

BrMOh-aight (Firearms.) The ninder sight 
of a gun. In coiyunction with the front sight it 
•srves to aim the gun at an object It is graduatM 
to degrees and fractions, their length on the scale w* 
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In 1418, four thousand bullets were ordered to 
be made of stone fi'om the quarries of Maidstone, 
Fmgland. These were probably for cannon, as 
were the iron ones mentioned in Ryder’s ‘‘ Fcedera,*' 
1550. 

The trajectory of a bullet is the line described by 
its center on its passage through the sir. It would 
be a parabolic cun^e in a vacuum, but the resistance 
of the atmosphere greatly modifies tliis and reduces 
the range, so that a 24*]Mlr. cannon-ball, (ii'ed at an 
angle of 45®, with an initial velocity of 1,400 feet 
per second, ranges only some 2,100 yards instead of 
more tlian 20,000, as it would do if the atmosphere 
offered no resistance. 

The actual velocity of the smooth-bore musket round 
ball, weighing 412 grains, with a charge of 110 
grains powder, at the time of leaving the gun, has 
been found to be 1,500 feet per second, and that of 
the elongated ball, cal. .58 of an inch, with 80 
lins of powder, 968 feet ; but though the latter 
las so much less velocity at the time of leaving the 
gun, its range is at least equal and its accuracy far 
superior. 

The greater accuracy of the rifle is due to the fact 
that the rotary motion mven the bullet by the 
spiml grooves of the gun keeps it always point fore- 
most, and that the bullet is caused to completely 
iill the tore so that it leaves it in a line with the 
axis of the piece, which rarely happens in a smooth- 
toregun, owing to the difference in diameter between 
the bullet and the tore. 

The rifle was introduced bv Koller, a gunsmith 

rig. 969 



ing equal to the tangents of an arc having a radius 
eq%l to the distance between the front and rear 
iighta The front sight is merely a short piece of 
metal screwed into the gun, usually at the muzzle, 
but sometimes between the trunnions, or on one of 



rimbases, with its upper e<lge parallel to the tore 
•he gun. The rear sight may be detached, having 
circular base fitting the base of the gun, or may 



of the 



slide through a slotted lug, and be retained at any 
given hight by a set screw. 

The bruch^Hght, the tangtiU scale, and the pend^ 
lum are merely different forms of this device, the 
latter having a bulb at its bottom which keeps it ia 
a vertical position when the two wheels of the car- 
riage are not at the same level. It is suspended in 
4 f ffg -t which is screwed into the breech of the gun. 
The tangent scale has steps, corresponding in hight 
to the graduations on the breech sight for guns^ of 
the same caliber and pattern ; and is only applied 
to the gun at the moment of sighting. See Back- 
sight. 

Bullet. {From the French boulct, diminutive of 
honle, a ball. ) A small projectile for fire-arms. 

The use of round bullets dates back to tlw tinw 
when gunpowder was first used in ordnance. Bullets 
lire now usually cylindrical, with conical or conoidal 
points. 
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of Nuremberg, about the beginning of the 16th 
century, and the increased accuracy given by this 
species of arm was soon appreciated ; and from the 
fact of a troop of horse known as Carabins having 
been armed with them, the weapon itself was sut 
sacMiently called carbine. 

The round ball, however, still held its place until 
very recently, both for rifted and smooth-tore guns • 
and it was not until the wars of the French in 
Algeria, subsequent to 1830, that experiments on an 
extended scale were made as to the practicability of 
using that form of projectile, the pointed and elon- 
gated, which both mathematics and common-sense 
showed to be best adapted to both accuracy and 
long range. 

Among the first of the improved balls was the 
Brunswick (a, Fig. 969), which had a cireun*feren. 
tial belt, and was adapted for a two-grooved rifle. 
bb is the Delvigne, adapted for a sub-ciuitor powder- 
chamber, and I'esting by an annular shoulder upon 
a wooden sabot. It had a patch of greas<;d serge. 
Minie and Thouvenin introduced an elongated bullet 
with a cylindrical grooved body and a conical point. 
This had a greased paper patch, and was expanded 
to fill the grooves by being driven down upon a 
tige in the breech of the gun. This was adopted in 
the French service in 184C. Delvigne subsequently 
patented an elongated bullet with a reces^ 
which he called tlie cglivdro^ogival. 

Minio, in 1847, produced the well-known bul- 
let c, in which the tige was dispensed with, and the 
bullet expanded by the explosive force of the powder 
in the cup, which was inserted into a frusto-conical 
cavity in the base of the bullet. The English sub- 
stituted a conoidal wooden plug in their Eufield-rifte 
bullet d. 

In 1856, after a series of experiments by the Ord- 
nance Department, an elongated bullet e, with a 
cavity, was adopted for the United States anuy. The 
diameter is .577 of an inch, that of the ann for which 
it is intended being .58 of an inch. Two varieties 
were made, both being precisely similar on the exte- 
rior, but dittering in the size of the cavity ; that for 
the rifle-musket weighing 500 grains, and the other 
for the pistol -car bine but 450 grains. 

//is the bullet of Thirouse, a French artillery 
officer. It is composed of lead backed by a sabot of 
wood with three circular grooves near its base. The 
Nesler ball g was intended for a smooth-bore. 

Of the other bullets in Fig. 969, some are cele- 
brated on account of the ingenuity or success of 
their inventors, others as having been adopted by 
different governments. 

A is the American conoidal pointed bullet. 
if the Colt, with a iwbbet for the cartridge cap- 
sule. 

jf the American ^'picket,** with a hemispherical 
base. 

k kf Haycock's Canadian bullet, witli a conoidal 
point and a conical base. 

2, Mangeot's bullet with a conoidal hemi- 

spherical base, and two circular grooves, 
m, the Prussian needle-gun bullet. 

«, Norton elongated percussion rifie-shell, fitted 
with wooden plug (1830). 

Of Gardiners explosive shell-bullet, cast around a 
thin shell of copper attached to a mandrel, which is 
afterwards withdrawn, leaving a fuse-hole in the 
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charge is exploded in about 

CO is a Spanish bullet containing a charge of 
powder and a fulminate. ® 

p is the Swiss fedeml bullet. 
p Pf the Swiss Wurstemberger bullet 
q and q are views of the Jacob’s bullet and shell 
- r of the Peter's ball, having an 

tot^d distejided and 

i is the Belgian bullet. 
tf PritcheUs bullet. 

Uf Hangeot's bullet. 

V Vf Austrian bullets. 

te V, Deane and Adams’s bullets, with tails 
X, English bullet, with wad. 

Vf Sardinian bullet, 
s, Beckwith’s bullet. 

4 Xf steel-pointed bullet. 
b b, the Oiarrin bullet, with zinc or steel point. 

^ c, c ^ Tamissier’s steel-pointed bullet ; one view 
showing it intact, and the other after compression 
in the grooves of the rifle. 
d df the Saxon bullet. 

e e, the Baden mbdificafcion of the Minie, with 
tinned iron cup. 

//, Wilkinson’s bullet, 
c Vf Whitworth’s hexagonal bullet. 

A A, Lancaster’s bullet. 

i if Meflbrd's sub-caliber bullet, with spiral grooves 
on the shoulder to impart rotation* 
jjf McMurtry’s bullet, with spiral grooves. 
kkf Williams’s bullet, with a headed tige to ex- 
pand a rounding disk at the base* 

/ If Dibble’s bullet, with a recess for the powder, 
w m, Shaler’s triple bullet, the pieces of which 
are intended to diverge after leaving the muzzle. 

n n, HadueH's bullet, which is built up of inter- 
locking }>ortions, which part as they leave the 
capsule and muzzle. 

q q, Shocks’s perforated bullet, with a sabot in the 
rear. 

r r, Hope’s bullet, with a bent tail to direct it in 
a curved path. 

S9, Matteson’s bullet, with spiral open in gs 
through it. ® 

The following table show s the number of spherical 
leaden balls in a pound, from to .237 of an inch 
diameter : — 



Diam. 


INo. 

1 

1 


Diau). 


No. 


J>\UD. 


No. 


T>\mw. 


No. 


DUm. 


No. 


lorh. 

1.67 


1 


loch. 

.71 


13 


Inch. 

.486 


40 


Inch. 1 
.329 


180 


Inch. 1 
.265 


250 


1336 


2 


.693 


14 


.469 


46 


.821 


140 


.262 


260 


1.167 


3 


.677 


15 


.463 


50 


.314 


150 


.259 


270 


1051 


4 


.662 


16 


.426 


60 


.307 


160 


.256 


280 


.977 


5 


.65 


17 


.405 


70 


.301 


170 


.252 


290 


.919 


6 


.687 


18 


.395 


75 


.295 


180 


.249 


300 


.873 


7 


.625 


19 


.888 


80 


29 


190 


.247 


310 


.635 


6 


.615 


20 


.375 


88 


.285 


200 


.244 


320 


.802 


9 


.67 


25 


.372, 


90 


.281 


210 


.242 


380 


.775 


10 


537 


30 


.869 


100 


.276 


220 


.289 


340 


.75 


11 


51 


86 


.348 


no 


.272 


230 


.237 


*850 


.73 


12 


505 


35 


.338 


120 

4 


.268 , 


240 







Bul'let-la'dle. One for melting 
lead to run bullets. It is usually a 
hemispherical ladle with a spout, but in 
one case the ladle has a hoh^ in the 
bottom guarded by a spring ph*g and 
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operated by u tJiggor on the Iiandle ; in 
another ease a i>art of the ladle is 
covered, and the lead thus Hows out at a guarded 
opening which keeps back the dmss of oxide. 

BulOet Ma-chine^ ( CnrtrUlffca,) Lead is 
fed in bai-s, which arc 2' or 3' long, and have the 
diameter of a bullet ; the compressing and shaping 
dies cut off pieces, compress and shape them. 

BritUh, “ Ordnauft Report^’" 1877, Ap]>endix L., p. 063 and 
Figs. 973*-97 z. The proof is about as follows: — 

At Woolwich : The melted metal is poured into a receiYcr, 
and as ^oon aa it sulidihes, but before it is cc^d. it is forced 
by hydraulic pressure through cyliiulrical holes in the form of 
louff strings. This process is to preveut the formation of air 
bubolas in the bullet, which would cause it, when fired. u> 
swerve from its course. The leaden strings are theoce car- 
ried to the bullei'inolding department, where they are cut 
into lengths and roughed ; then shaped in one machine, and 
finished in another. They have now to be plugged. These 
plugs were formerly made of wood, but are now prepared 
from a special powder, which soUdifles after being press^ 
into form. 

Buriet-mak'ing Ma^chine. Leaden buUets, as 
well for the military aervicc as for other pur[ioses» 
were formerly all made by casting. 

The most common fomi of bullet-niold, where 

Urge Q ambers of bullets were reqmred, was pre* 
cis^y like the common bullet-mmd, but casting 
four» six, or more bullets. The gates were after* 
wari cut off and the bullet trimmed by hand. The 
lehole process was alow, and required a compara- 
tively large number of hands. 

To increase the rapidity of fabrication, revolviikff 
bullet^molds were tried, consisting of a cylindric^ 
ring, to which revolution was im Darted by a hand* 
crank and gearing, the molten leaa being ted to the 
mold during its revolution ; the gates were cut by a 
knife attached to the mold at the same operation ; 
when full, the mold was opened and the bullets dis* 
charged, after w*hich the mold was clamped shut 
again and the opei'atiou recommenced. These con* 
trivances were ingenious, but wei’C vei^' liable to 
get out of order. 

In 1857, De 2eng invented a mold for elongated 
bullets, constructed very bimilarly to the oidinary 
bullet-mold on a large scale, but which was mounted 
on a stand and worked by means of a treadle, 
through which, aided by the hands of the operator 
oh the handles, the mold was opened and closed, 
and the gates cut off. This was an ingenious and 
efficient apparatus, and, with the aid of a boy to 
pour the lead, could be worked with great rapidity, 
seemingly limited only by the time required for the 
cooling of the metal at each cast. 

Pressed leaden bullets are undoubtedly superior 
to cast ones, and those for the ordinary arms in the 
military service are made in the former way. The 
lead is generally procured in the form of “bullet 
wire,*' coiled on reels. This is cut in lengths of 25 
inches, and fed to the machiue by a boy. Elongated 
bullets are formed by a three-j»art die, which 
opens and closes wnth great rapidity, delivering the 
bullets at the rate of about 3,000 per hour; these 
have a slight burr or feather at the points where 
the dies come together, which is afterwards trimmed 
off by hand. 

Molds and rolls are provided with each machine, 
so that the bars may be cast fi'om the pig, and 
rolled to give them density ; but, as observed above, 
the lead is generally procured in the form of wire. 



It is estimated that a man can cast 1,500 bars, or 
trim and roll 2,000 bars, in a day of ten horn’s. 

Bruff*s machine, 1813, has a furnace and a 
press, in which respectively the lead is cast into 
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ingots and made into round bullets. The hgtires 
sire side and end views of the press. The h'ad is 
cast into flat plates of the require<l thickness, and 
of a width onual to th>’ length of the rolls. It 
posses from above, down ward, between the upper 

K air of rolls which are grooved longitudinally ; 

y them it is pressed into round rods, — or, more 
correctly, long cylindrical pieces, — • one half of each 
of which is formed by the groove in the face of one 
rolU while the other half is formed by the cor* 
responding groove in the opposite roll, the two 
working in ap|>osition and moving at an equal rate. 
Each bar, as it falls from the upper rolls, alights upon 
the lower roll B, which is grooved ciicunilerentially, 
and carries the round bar against the cuiwed steel 
plate C’, whose face is grooved in coiTcspondence to 
the grooves of the wheel B. The bar is nipped be* 
tween the surfaces, and is cut into sections by the 
adjacent edges of the roll and plate, and as the 
piece.s roll down in the grooves of the plate and are 
pressed on the opposite sides in the grooves of the 
roll, they gradually assume a perfectly spherical 
form and are dischai ged. 

The elongated shot or bullets now used for rifles 
aio made at Woolwich in the following way : The 
machine for this purpose consists of four sets of 
duplicate punches and dies, independently worked 
in pairs by two eccentrics, driven by gearing from 
two separate driving-shafts. The lead, coiled 
round four reels, is fed from them through a 
shearing-lever into the grippers, where it is clutched ; 
a piece is cut to a suitaole length by an upward 
movement of tbe shearing- lever ; the grippers then 
ojien, the piece cut off fmls down, and is clutched 
by another piece of apparatus. At this moment a 
punch advances, and presses the lead into the die, 
thus forming a bullet. A small plate comes up 
immediately in front of the die, and the bullet is 
pushed through it by a .small pin, worked by a lever 
and cam ; by this operation the ra^ed edge is re- 
moved which had been left on the bullet by the 
die. The machinery, when driven at the rate of 
thirty revolutions per minute, will make 120 bullets 
in tlmt time, or 72,000 in a day of ten hours. 
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BxUQet-^mold. An iiDplement opening like % 
pair of pinchers, having jaws which shut closely 
together, and a spherical or other shaped cavity 
made by a cherry -reamer, with an ingate by whi^ 
the melted lead is poured in. 

Bullet Patchplug Ma-chlne'. A machine 
for enveloping the cylindrical portion of rifle bill* 
lets with paper, to prevent the “leading” of the 
grooves of the barrel. 



In Borchardt'S machine, the operating arraAfementi are 
on a drcular table, eupported bj a hollow standard, ihrourt 
which an upright itbafi panes from the aetoaiii^ putlej 
that rnns under a false floor. The conoecUon is made hr 
friction wheels, which insures the instant stoppage of the 
ipaehlne in case of any ImpHiment. The biuIeU arc fed 
to the machine by hand, and the patch is presented to the 
bullet and secured by a minute drop of mucilage, fed auto* 
matleall;r and is rolled closely around the bullet by the frie> 
tkm of flexible rolls, at the rate of 45 or 50 per minute, or 
about 20,000 per day of ten hours, including stoppages. Two 
operatives are required to run the machine properly. 
action of the marine Is easily controlled by miani of a foot* 
lever and clutch. The machine may be adapted to all slies 
and styles of rifle projeetilee. The ballet- patches are cut 
out with diet. The pat^ei require damping to insarc neat 
and uniform folding. 



Bnllet-Mrew. One at the end of a ramrod to 

y enetrate a bullet and enable the latter to ^ with- 
rawn from the piece. See BAtL-scRfiW, 

Bullot«ahelI An explosive bullet for small- 
arms. Jacobs's buliet-shella, used with the rifle of 
Oeneral Jacobs of the East India service, have an 
inclos^ copper tube containiDg the bursting- charge, 



:oppc) 

which mav oe fulminate or common powder, and in 
exploded by a percussion- 
In experiments made 
1857. caissons were blown up at distances of 2,000 
and 2,400 yards ; ami brick-walls much damaged at 
those distances by their explosion. See BtrLhRt. 



U wiseaaewse vewa | a0 

cap or globule on atriking. 
with them at Enfield in 



- c - 

Cal^i«for^nl*a Sight. A 



bind sight for a gun ; 



Fig. 502. 




California 5igSl. 



capable, by elevation of the rear portion on one or 
other of the steps of the fin, of adjustment for 
ranges of varviug distance. Fig. 902. 



Cml^trop. 

Pig. 1041 




(Fortiftcatiou,) A pointed ixutnimeDt 
to impede the progress of cavalry. 



It is a ball with four spikea, go 
arranged that, fall as it win, one ii 
vertical and the other three stand 
as a tripod. 

Bronze caltrops {tribului) were 
u$e<l by the Romans. 



Can'noii. 1. A hre-arm of n size which requires 
it to be mounted for firing. As synonymous with 
ordnance or avlilltryy it includes great guns, how* 
iUers, and mortars; the latter aifl pieces of relatively 
short bore and large caliber, for finng shells. How- 
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itzers are short pieces with sub-caliber chanibcra, 
and are, in some respects, a grade between guns aud 
mortara. 

The name is derived from the same root as canne 
(Fr.), a reed 5 and the Englisli words can, cane, 
can^, canoe, etc., which, with the German tenner 
l^in canna, and Greek K<bva, are pi*csumably de- 
rivatives from some Sanscrit root signifying a tubu- 
lar or hollow object. See Howitzkk ; Moiitah. 

The earlieat cannon was doubtless Chinese, for 
thence came gunpowder. The histoiy of cannon it 
the history of Oukpowpkr and of Fire- works 
(see under those heads) . Then itrons efflorescence of 
the Tartar plains combined with the carl>on of the 
argbl fuel, ami caused a sputtering beneath the pip- 
kina of the nomads ; curiosity and ingenuity com- 
bined the materials more intimately, and chance or 
care added the thii*d ingredient, Hulnlmr. Doubt- 
less the paper cases and bamboos which were charged 
with the mtless, fieiy stuff were Amt of all intended 
for mere fireworks and dazzling exhibitions ; but, as 
the art advanced, the intermittent fiiwork was in- 
troduced, which dischaiged balls of fire at inteiwals. 

This anpears among us as the candle, — a very 

absurd name. By taking a tube of incieased size, 
putting in a larger charge, and a missile on top of 
the latter, we have a firc-ann ; and this may Imve 
been tlio condition of the matter when the advanced 
guard of Alexander was met in Noiihem India by 
a people who fought them with balls of lire,'* as 
the ancient histormn narrates. The word canne, a 
rood, is w*cH chosen ; for the original tube was a reed 
Of bnmboo in all probability, and was also called by 
that name. The thing and its title have kept well 
together for two or three thousand years. This 
sometimes happens, as in the case of two kinds of 
cloth well known in England, and to some extent 
here, barracan and camlet. Falstaff says : — Two 
rogues in barracan (comipted into buckram) set at 
me"; not knowing that he was talking Ambic, 
-^barrakdn, barkdn, a garment of camel’s hair, 
from barikf a camel. Our gosiiiping friend Samuel 
Pepys, and tho more stately Sir William l^em- 
pie, prided themselves on their camlet elokeCf 
which, if genuine, were even then made of camera 
hair, as they were in the time of Esau and Jacob. 

The word is about the same, strange to say, in the 
Aramesh and Aryan tongues (Heb. gdwdl; Ar. 
Qamal; Greek, xo^iiXot), which may m accounted 
for by supposing that tho Semitics rcceiv^ the 
animal ana its name from its original proprietor!, 
the men who crossed the Hindoo Koosh, and, occu- 
pying the country of the five rivers, became trading 
acqcuintances of the Mesopotamian nations. 

Reference to the use of the fire-driven bulls occurs 
at intervals along the pathway of history, and there 
is but little doubt that the Greek emperors possessed 
some modes of projecting fire and explosives, perham 
halls, as early as the seventh century. Cond^ m 
his History of the Moors in Spain, speaks of them as 
used ill the attack on fortified places as early as 
1118, and at the sfege of Coidova, 1280. It is rea- 
sonable to suppose that, failing to enter Europe at 
the Byzantine Gate, the advent would be by the IMI- 
Inrs of Hercules, by wliich route arrived cotton, pa- 
per, clocks, iiHKliciiies, the present (Hindoo) system 
of notation, and many other thin^, including the 
shirt, its name, uses, and materiala {ekemiee ; Sp. 
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cantisa; Ar. kamis; not shirt, which only means 
skffrtf and has nothing to do with it). Even the 
Arabic kamis betrays the origin of the stuff» being 
from the Sanscrit kschauma, a language of a differ* 
ent family from the Arabic, the name being evidently 
imported* from India by the Arabs along with the 
material ; for the iru-tcool, as Herodotus calls cotton, 



Fijc. 1064 




Famous Cannon of (ho Worid. 
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was known as an Indian production in the time of 
^6 ” Father of History,*' whose credit grows bright* 
er and bri^ter as years roll by, — tardy justice. 

In the eleventh century, if we may credit the 
chronicle of Alphonso VI., written by Pedio, bishop 
of Leon, the vessels of the king of Tunis, in the at* 
tack on ^viUe, *'had on board a number of iron 
out of which volumes of thundering fire were 

In the fourteenth century the references to the 
uses of cannon l^came common. Ferdinand took 
Gibndtar from the Moors by cannon, in 1308. Pe* 
trarch refers to them about the same time. The Eng* 

Itsh (at Ciecy, 1346), the Moors, An^a gone se, French, 
and Danes, them during that century. 

Metallic cannon were originally made by welding 
hm of iron longitudinally and binding them by 
rings, which were shrunk on over them while hot, — 
a plan which, with some modifications, has been re- 
vived of late years, and seems more feasible in the 
present state of the arts than it was 500 years ago. 

Some of these ancient guns were bi'cech -loaders, 
having a removable chamber, insert able in the 
breech, where it was wedged, for the purpose of con- 
taining the charge of powder. 

The balls originally used were of store, in some 
cases weighing 300 pounds or move, as is the case of 
the Mohammed II. gun, mentioned pi'esently. 

Fig. 1064 shows the relative sizes, and, to some 
extent, the inode of construction, of a number of the 
larger and more celebrated of the pieces of ordnance. 

a is the Tzar-Pooschka, the great bronze gun of 
Moscow, cast in 1586. Bore, 122 in. long, 36 in. 
diameter; chaml^r 70 in. long, 10 in. diameter ; 
total exterior length, 210 in. ; weight, 86,240 
pounds. 

5, great bronze gun of Bejypoor, India, Malik- 1- 
Uydan, the Master of the Field. Cast in 1548. 
Bore, 28.5 in. ; total length, 170.6 in. ; weight, 
89,600 pounds. 

t, bronze cannon of Mohammed II., A. 1). 1464. 
Bore, 25 in. \ total length, 17 ft. ; weight, 41,888 
pounds. 

d, the DuUc-OrisU^o{ Ghent, Holland. Wrought- 
iron, made in 1 430. Bore, 25 in . ; total length, 

197 in. ; weight, 29,120 pounds. 

€, great bronze gun of Agm, India, T>l\ool-Dhanu» 

Cast in 1628. Bore, 23.2 in. ; total length, 170.2 
ID. ; weight, 67,648 pounds. 

/, wrought* iron gun, Mans Meg, Edinburgh. 
Made before 1460. bore, 20 in. ; total length, 159 
in. ; weight, 12,768 pounds. 

0, Mi3uktU Is Grand, at Mont St. Michel. 
W^ught'iroD, made in 1428. Bore, 19 inches. 

A, uiehilstU le Petite, at the same place. Bore, 

15 in. 

f. Mallet's mortar, 1857 - 58. Bore, 36 in. ; 
weight, 93,840 pounds. 

J, Engluh wrought*iron muzzle-loading 35- ton 
gun. Bore, 12 in. ; weight, 48,400 pounds. 

4r, Erupp'a breech-loading steel gun. Bore, 11 in. 

1, sea-service mortar. Bore, 13 in. ; weight, 
11,200 pounds. 

m, 68*pouuder ; weight, 10,740 pounds^ 
a, Arastrong breech-loader. Bore, 7 in. 

For relative sizes of projectiles, see Cawnok- 
BALLS. 

The names adopted for cannon in the fifteenth cen* 
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tury may be interesting : — 



Nune. 

Aspick 

Basilisk . . . . 

Bastard or J carthoun 
Cannon royal or carthoun 
Culverin 
Demi-culveriii 

Dragon 

Falcon . , . . 

Falconet 

Half carthoun 

Moyen 

Rabiiiet . . . . 

Saker 

Serpentine 

Siren 



Weight of BalL 
4 pounds. 
48 pounds. 
30 pounds. 
48 pounds. 
18 pounds. 
9 pounds. 
' . 6 (bounds. 

6 pounds. 
1 to 3 pounds. 
. 24 ]>ounds. 

10 to 12 ounces. 
. 16 ounces. 

5 to 8 pounds. 
4 pounds. 
60 ix>unds. 



Cannon or ordnance as at present constructed, and 
used in Europe and America, may be divided into 
three classes : guns, or cannon proper, howitzers, 
and mortars. Carronades, which wei-e a sboit, light 
species of cannon, intended for firing solid shot at 
short ranges, with small charges of powder, ai'e now 
nearly obsolete. They were used on shipb^rd, and 
were principally distinguished by having no trun- 
nions, being secured on their carriages or “slides’* 
by a bolt passing through a lug or “navel ** cast on 
their under side, and by a peculiar internal and ex- 
ternal chamfer at the muzzle ; the name is derived 
from that of the fouiuliy on the river Carron, in 
Stirlingshire, Scotland, whei*e they were originally 
cast. 

Guus, as distiaguishcd from howitzers or mortal's, 
are intended tor tiring either solid sliot, shells, or 
case-shot, generally at moderate elevations, and, in 
the case ot smooth-bore guns, with comparatively 
high charges of nowder, varying, according to the 
species ot projectile ami the object desired, to from 
J to J the weight of the solid shot proi>er to the cal- 
iber. The bore at the vuizzU lias a slight ohaiufer. 
The perpendicular portion of tlie muzzle is the 
fiice. 

The different parts of a gun or howitzer are desig- 
nated as follows : the breech^ including the wli^e 
mass of metal iu the rear of the bottom of the bore, 
aud extending to the rear of the base- ring ; the cos* 
cabelf including the base of the breech and knob ; 
the reinforce, or reinforces, including the thickest 
|wrt of the gun in front of the base-ring and extend- 
ing forward to the cKase, or conical part which ter- 
minates at tile nccky or thinnest part of the gun, 
where the swell of the muzzle begins ; or, should 
there be no swell, all the part iu rear of the face of 
the muzzle is included in the chase. The irunnvms 
are short journals wliicli support the gun on its car- 
riage, the width of which is determined by the dis- 
tance between the rivxbasetf. 

In the accompanying section of a 32-iK>undergun, 
from A to B in the A being the knob of the 

Fig. 1065 




^l-Rvunrler S^ft-Cotisi Gnn. 

caftoibel and/ the base of the breech; a is the &ase- 



ring ; from a to C is the firet, and from C to Z> the 
second reinforce ; from D to 5 is the chase, expand- 
ing into the swell of the imizzle F, which terminates 
iu the (ip O : & is the ellipsoidal bottom of the bore, 
indicateil by the dottetl lines ; c shows the diameter 
and position of a rimbasc, and d that of a ^rwnm’ort. 
The diameter of the latter in guns is usually the same 
as tliat of the bore, ami in howitzers, and mortars 
of the old pattern, as that of the chamber, e is the 
chase^ring^ an ornamental fillet. Tlie position of 
the b shown at y ; its iliaineter is invariably two 

tenths of an inch. Rified guns have a vent-piece 
of wiouglit- copper screwed into the piece. 

Guns for use on ship- board have a slot in the 
knob of the cascabel to receive the breechina, a stout 
rope secured to ring-bolts in the side of the vessel 
for the purpose of checking the recoil. 

Hilled caunon were first employed in actual ser- 
vice in Look Napoleon’s Italian campaign of 1859. 
Geneml James’s, 1861, were the first introduced into 
the United States service. These were service-pat- 
tern smooth-bores, rifled and fninished with pro- 
jectiles also invented by General James. Captain 
Parrott’s gnu soon followed James’s. This was con- 
structed by shi inking a wrought- iron reinforce over 
the breech of a cast-iron core, and was noted for its 
few'iiess of grooves and smallness of caliber in pro- 
t>ortiou to the weight of the projectile, which was 
very elongated, wiard’s giin was of steel, ham- 
mered and welded, and was accompanied by a pecu- 
liar and novel carriage. The 3-inch “ Oidnance'* or 
Griffin gun was finally adopted for rifled field- 
artillery, and large numbers were in service at the 
close of the civil war in the United States. This is 
a wrought- iron gun weighing about 820 pounds, 
rifled with 7 grooves, and canying a projectile 
weighing about 10 pounds. A cast-iron rifled siege- 
gun, 4A-inch caliber, and carrying a projectile weigh- 
ing about 80 ]>ound8, was introduced into the sei'- 
vice at the same time. 

About 1812, Colonel Bom ford, U. S, A., intro- 
duced a chambered gun called by him the colum- 
biad.* These were made thicker at the breech and 
thinner at the muzzle than was then customary. 
Thb form was somewhat modified in the shell-guns 
of Colonel . Paixhans, of the French army, a^ut 
1822, which found their way into the United States 
land-service at a later period under the name of 
sea- coast howitzers. 

Experiment has ^dually led to the practice of 
increasing the thickness of ordnance at the breech 
and reducing it at the muzzle, and making the re- 
sbtiug surfaces curvilinear. A large share of credit 
in this respect b due to the late Aonrii'^ Dahlgren, 
U. S. N. 

T1 e Rodman gun, from the late Colonel Rodman, 
U. 8. A., resenibles in general form the Dahlgren 
gun, but is cast with a core, through which a 
stream of water circulates while cooling, instead 
of solid, in the oidinary way ; thb tends to harden 
the metal in the immedmte vicinity of the bore 
and increase its tenacity. This mode of casting b 
principally applied to the larger edibers, from 8 to 
20 inches. A gun of the latter sue, weighing 116, 000 
pounds, throws a projectile of nearly 1,100 pounds 
upwards of 4^ miles at an elevation of 25^, with a 
maximum charge of 200 pounds powder. 

The extreme length of the piece b 20 ft. 3 in. ; of 
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bore, 17 ft. 6 in. ; and greatest diameter, 5 ft. 4 in. 

The Cnmean war (1854) imparted quite an im« 
pulse to the improvement of ordnance and projec- 
tiles. 

Lancaster’s, one of the first of these, obviated rifling 
by making the Xktu elliptical, but with a gradual twist 
throughout, so that a projectile of corresponding 
shape would I'eoeive a rotary motion during its pas- 
sage through the bore. 

i^mstrong’s first gun was made in 1855, and a 
patent obtained in 1857. It has been extensively 
adopted in the British service. It is built up of 
layers of wrouglit-ivoii bars twisted spirally in re- 
verse directions over a steel oove, and lK>nnd to- 
gether by one or more wrouglkturon rings shrunk on 
at a white heat. A peculiar breech -loading mechan- 
ism isalso used with this gun. See Ahmstiiono Grx. 

In the Ames cumnon, a series of compound longi- 
tudinal rings are consecutively welded to a concave 
breech-piece, upon a removable matidrel. 

Blakeley’s cannon is comi>osed of an inner tube, 
which may be of mild steel, upon which an outer 
tube of less extensible material, as hard steel, is 
shrank. HU hvat English patent was in 18*55. 
The American patent, m which the process here 
mentioned is described, bears date 1864. 

Whitworth commenced experimenting about 1855, 
and his guns underwent a satisfactory test in 1860. 
The leading pc^culiarities arc a bore which is hexag- 
onal in cross section without grooves, and having a 
miiirl twist ; the projectile i.s a he.xagonni lx>It whose 
spiml conforms to the twUt of the bore and Is desti- 
tute of knobs and used without a Kalx>t. The de- 
vice for breech-loadiug differs from tliat of Arm- 
strong. 

Kmpp's first KaA camion (184D> were objected 
to on account of their novelty ami expense. He 
has since furnished cannon ro Asia us well ns 
Europe. He has used a mixture of .steel and iron, 
the latter metal increasing the elasticity. 

The compound was rast in plumUigo crucibles, 
and forgeil wiiile still at a red heat under an enor- 
mous steam-hammer, compressing the mass two or 
thive per cent, ami nearly doubliug iu tensile 
fltrengtli. Cannon of over 8-incli hoii? are made up 
of several concentric rings ; tliose of a smaller sue 
are forged solid. 

Krujip’s monster gun, at the Paris Exposition of 
1867 (see illustration on opposite page), consists of 
ftu inner tube w'eighing 20 tons, upon wliieh are 
shrunk cast-steel rings, forming at the breech a 
threefold and at the muzzle a twofoki layer of 
metal ; these are made from massive ingots without 
welding, weighing together 30 tons. 

The total weight of tlie gun is 50 tons ; caliber. 14 
in. ; total length, 17i ft. ; weight of solid shot, 
1,212 pounds; weight of shell, 1,080 \>ound.s ; 
charge of powder, iVom 110 to 130 pounds. A 
flp<»cial car weighing 24 tons was constructed for 
the transportation of this gun to Paris. 

The gun is mounted on a steel carriage weighing 
15 tons, supported on a center- pintle cha.s.sis weigh- 
ing 25 tons. 

The breech -loading is on Krupj/s patent plan. 
The shot or shell is vais^id by a block and fall, and 
is rolled into the side, of the breech through au aper- 
ture closed by a slide. 

Though many breech -loading guns of this or 



similar construction were employed by North Ger- 
many during the late Franco* Prussian w'av, we 
know' of mine at all approaching it in .size. 

Baron WahrendorH', of Sweden, some 30 to 40 




years ago, contrived a brecch-loading cannon, in 
which the bore extended the whole length of the 
piece, the projectile being }>asbed in at the rear and 

secure<l by a transverse breech plug and wedge. 
Caralli's rifled cannon of later date loaded at the 
breech in a nearly similar way. 

v\£. 1067 . 




Brftf'h'BiorK i Vi>ir,. 

The Bnwulwell breech-loading cannon has h steel 
wedge or bmich-block A, moving horizontally in a 
mortise B, made through the breech of the piece at 
right angles with tin* bore. This breech-block if 
operated by means of a partially threaded screw, 
located in iU ix*arside, which finds its socket-thread 
in the gun lichind it, and is tlms locked in jiosition 
at the moment of fire. 

One half-turn of this screw is suificlent to loosen 
the bloitk, and peiTnit it to be easily witliilravsn to 
the |K>sition for loading tlu* piec e. 

The giis-vheck consists in a j^ecnliarly curved 
steel ring <fy located iu a corrc'spondingly shaped 
ciiamher* iu the lx>re of tin* gun iimiu*di.ately in 
front of the brectdi-bb«‘k. \Vln*u the charge is fired, 
this ring is expanded l»y the gases and pressed 
ti<^ht1v against the walls of its cliambcr and also 
a^iinst a .steel U ariiig pl.ate, /^ let into the tace of 
the breech-bliM*k, tlitis finniing a perfectly tight gas- 
ehcck. 

The armaments of the British iron-clatis are of 
heavier and heavier guns as years go by. The an- 
nexed figure gives a comparison of the relative pro- 
portions and weights of the guns: A, “War- 
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Fig- 1068 






A nn a ynt n t$ o/ 



riot’s armament, — 6d*p>under ; 4|*ton gun. 
charge, 16 pounds. mllerophon’s^ amament» 
_ 250-pounder ; 12-ton gun; ehaige, 43 pounds. 
C, Hercules’s*’ armament, ^ 4 00- flounder ; 18-ton 
gun ; charge, 60 ih3uu<1s. D, ^’Monarch's” arma- 
ment, — 600-pounder ; 25-ton gun ; charge, 70 
pounds. K, ** Thunderer's ** armament, — 600- 
pounder ; 30-tou gun ; cliarge, 100 pounds. 

These figures are excee<led by the latest English 
gun ^the 35-ton), which U by no means, however, 
what it is paraded as being, — the largest gun in the 
world. 

Ponnda 

Woolwich, 35 tons 7 cwt. (English count) » 70,084 
Armstrong (Big Wili) .... 50,400 
Krupp, 14-incn (l,0S0-pounder) . « 100,000 

Rodman, smooth-bore (20-inch) • . 116,407 



The ** Thunderer," 4,406 tons, and the ’’Fury,** 
5,000 tons burden, are designed each to cany foarof 
these 35-ton guns, in two turrets, two guns being 
placed in a turret side by side. 

Among the earliest cannon made in Europe were 
breeck-loaders^ specimens of which are preserved in 
the Artillery Museum c** Woolwich, England. 

The charge was inserted in an iron cylinder, which 
was fixed by wedges in Its place in the breech of thegun. 

Breech- loading cannon were introduced by Daniel 
Spekle, who died in 1589, and by Uflanus. 

Cannon of ice were made at St: Petersburg in 
1740, and repeatedly fired, — a whim. 

All the rifled cannon in the British service of 
less than 6.3-inch caliber are breech-loaders. 

At the siege of Badajoz, the tiring was continued 
for 104 hours, and the number of lounds fired from 
each 24-poundcr iron gun avei’aged 1,249 ; at the 
siege of St. Sebastian each piece w*as aliout 350 
times in 15J hours- But few of these pieces were 



rendered unserviceable ; but it is estimated that 
three times the nunilhT of brass guns would have 

been reouired to produce the same effect, or main- 
tain suen long and lupid firing. 

An experimental Armstrong 8 2 -pounder, weigh- 
ing 26 cwt., with a charge of 6 pounds and an ele- 
vation of 33“, sent its projectile 9,158 yards. The 
range was carefully measured. Mr. Whitworth 
states that his little 3 -pounder, fired at Southport, 
attained a range of 9,688 yards. The long experi- 
mental 7-inch gun of six tons, designed by Mr. 
Lynall Thomas, with 25 pounds of powder, propel- 
ling a shot of 175 pounds, and fired with an eleva- 
tion of 374", ranged 10,075 yards. There have 
been several other instances of long ranges, and 
there would be more but for the general uselessness 
of firing at di.stances where no aim can possibly be 
taken. 

The accelerating principle has been again and 
again su^ested, and consists in inclosing the 
velocity orthe projectile by the ignition of successive 
charges of powder during the passage of the ball 
through the bore. Henry Bessemer, and Captain 
Fitzmaurice of the British navy, are yet inventing 
and confident. The former designs a tube 60 feet 
long, with charts 60 in number, fired by electricity 
in quick succession, so that each may exert its force 
before the ball escapes at the muzzle. 

MoncreifT’s plan for mounting ordnance is to 
make the recoil of the gun in firing swing the gun 
backward and downward, so as to depress it below 
the sill of the embrasure and allow the gunners to 
load it without exposure to the enemy. 

Various modes of mounting and operating guna 
have been devised for monitor and turret use, for 
which consult patents of Eads and Ericsson. Very 
ingenious indeed are many of these devices. 

2. (i¥ocAi7r«y.) A metallic hub or sleeve, fitted 
to revolve on a shaft or with h. 

Can^oos-ouVing. The molds for brass cannon 
are formed by wrapping a long taper rod of wood 
with a peculiar soft rope, over which is applied a 
coating of loam, which, as the work proceeds, is dried 
over a long fire, a templet being applied to form the 
proper outline. This model i$ made about one third 
longer than the gim is to be. It is next, when dry, 
black washed, and covered with a shell of loam not 
leas than thiee inches thick, secured by iron bands, 
which is also carefully dried. The model is next re- 
moved by withdrawing the ta}>er rod and the rope, 
and extracting the pieces of loam. The parts for 
the cascabel and trunnions are formed upon wooden 
models, and then attached to the exterior of the shell ; 
handles, dolphins, or ornamental figures, are modeled 
in w*ax, and placed on the ciay model previous to 
molding the shell, from which they are melted out 
before casting. 

When dry, the shells are placed muzzle upward in 
a pit in front of the furnace or furnaces, and the 
earth thrown in and well rammed around them. At 
the same time, a vertical runner, which enters the 
mold near the bottom, or not higher than the trun- 
nions, is made for each mold, teiminating in a trough 
or gutter, at the far end of which is a square Y\o\e to 
receive any excess of metal. The 'runners are stopped 
by iron Mrs, which are successively withdrawn as 
the preceding mold in order becomes filled, and the 
furnace or furnaces are tapped by an iron bar with a 
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taper end, so as to regulate the«flow of metal, by 
making a larger or smaller oriiice, os re<|uired. A 
•pa^ or gate across the gutter at a certain point 
prevents the metal from flowing beyond this till the 
molds towards that end are tilled, and when the 
last is removed the metal is allowed to flow into the 
square pit before refen*ed to. 

The general process with iron cannon is very siim- 
Ur. In idl suen large castings a large head or sprue 
must be allowed to maintain a pressure adequate to 
produce a sufficient solid itication at the breech, where 
the metal should be strongest. 

In casting the first 204nch gun at Fort Pitt Foun* 
dry, in 1864, the mold was in four pieces \ the core 
was on the R^maA plan, a fluted cylinder of caat- 
iron, circular or semi-elliptical at w lower end, 
and closed at top by a cap through which a piiM 
enters, conducting water to the bottom, from whi^ it 
rises to near the top, and is carried offby a waste*pipe. 

Five furnaces, charged in all with 105 tons of 
met^, were employed, — two containing 23 tons, one 
89, and the two smaller between 6 and 10 tons each. 

molten metal was admitted to the bottom of the 
mold through two gates, one on each aide. Six hours 
were required for its complete fusion, which was 
maintained for one hour twentv>four minutes, when 
the large furnaces were tappea, tilling the mold in 
twenty-two minutes. So long as a constant flow of 
water was admitted to the core, the temperature of 
that issuing from the discharge -pipe did not exceed 
92^ F., falling within twenty- one hours to 57* ; but 
when the Uow was stopped, the temperature rose to 
the boiling-point. 

Carabine. A small arm with a shoit barrel, 
adapted for the use of cavalry, and having a bore of 
.44 or .60 inch, or thereabout. 

They appear to have come into notice in the army 
of Henry II. of France, 1559. The arm was 3J 
feet long, and the practice was to tire and fall back 
behind the rear rank, who tired and followed suit. 
'Ihe troops were light cavalry, and the arm seems to 
have had a wheebl^k. 

The term now is applied to a short gun adapt^ 
for cavalry, of which many breech*loading varieties 
have been tried in the tJnitcd States army with 
greater or less success. Previous to the general in* 
troduction of breech-loaders, the fire-arm in com- 
mon use for cavalry, as well as engineers and heavy 
artillery, was a species of carbine denominated 
musketoon, differing from the musket only in 
length and in the fact that the arm for the cavdry 
was provided with a sling-bav for more convenient 
carriage on horseback ; those for the engineers end 
artillery were generally furnished with sword- 
bayonets. These all appear to have corresponded 
nearly in caliber and general dimensions with the 
modem French carabine. 

The Spencer rifle was extensively used by the 
cavalry of the Union army during the late. war. 

Car'bo-as'o-tine. An explosive : — 

Nitnte of potamium 

Sttlphato of Iron 

lAmpblaek 

Sulphur .... io.5S 

100.00 

Car^brldga. A round*’ of ammunition, in- 
cluding the ball with the sabot, if auy, and' its pro- 
jecting charge, enveloped in a single case. 



This is a modem institution, it having been 
or ynally customary to employ loose powder a^.d 

Then followed a cartridge containing a measured 
quantity of powder, the bullets being carried sepa- 
rately in a \iks. The end of the paper cylinder was 
bitten off and the paper used as a wad. Qustavus 
Adolphus (killed at Lutaen, 1682) is said to have 
been the first to have made up the cartridge with a 
measured quantity of powder and a ball fastened 
thereto. 

Sir James Turner, in the time of Charles II. of 
England, speaks of cartridges employed bv horse- 
men, carriM in a ** patron** which answered to the 
modem cartridge-box. After this time it appears 
that cartridges were carried in cases suspendea from 
bomdotierg, equivalent to the ntore modem bayonet 
scabbard -^It. 

Soon afterward the great improvement — the 
cartridge-box — was adopted, which atill, under 
various modifications, continues in use. See Ao- 
COOTBRMEMTS. 

Plain, round ball, and buck and ball cartridges 



rif. 1158. 




are now praotioaUy obsolete. These were formed of 
a paper evlinder, which wee partially filled vrith 
pow^r and choked near its nud-length bv twine, 
the powder occupying one end and the hall the 
other. Other lawtanceB than paper, as animal in* 
tesdnee prepared in a peculiar way, were eoinetiinee 
enjoyed. Colt covered his cartridges with tin* 
fouT end afterwards a paper saturated with nitrate 
a potasea was intro* 

duced. This might U64 

be placed in the gun 
as it was, the cov- 
ering facilitating, 
rather than retard- 
ing, the ignition of 
the powder. In 
Fig. 1158, o is a 
Inuk and ball car* 




tridge, b one having 
buckshot onlv, e the 
Prussian needle*gun 
cartridge (see Fire- 
arm). In this the 
bullet B has a sabot 
separating itfrom 
the ^wder 2), and 
having at its base a 
cavity C, for the re- 
ce ption of fulminate . 
The case of this car- 
tridge is made of 
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Metallic OartridgC^COuj. 



paper. 

d, Sniders, for 
the mu^le-loading 
Enfield rifle con- 
verted into breech- 
loading (see Fire- 
arm), is made up of 
a sheet -braas cylin- 
der into which 
is inserted the bullet 
B, having at its base 
a recess B, which 
contains a plug of 
clay. Rack of this 
is the powder-chaia- 
ber, having at its 
base a sabot 0, into 
a cavity of which 
fulminate is insert- 
ed and exploded 
through the action 
of the firing -plunger 
on a cap C. 

It may oe remarked that the American process of 
drawing out the blanks for metallic cartndge«cases 
into tubes is now generally adopted into the Euro- 
pean services. 

This style of cartridges is divided into two classes 
— r%m fire and emUr fire, — the' first having the 
fulminate arranged within a cavity around the in- 
terior of the flange, and the latter having it arranged 
at the center of the head or base of the cartii< 
Each kind rec^uires the hammer or firing-pin of tfie 
gun to be specially arranged, in order to strike the 
cartridge at the proper Mint, though cartrid^ 
have b^n devised m the unit^ States to be both 
rim and cen^r fire, and guns have also been made 
to fire either or both kinds of cartridges. 

The idea of using sheet metal for this purpose 
seems to have originated with the French. 

In 1826, Cazalat patented a cartridge of this kiml 
(a, Fig. 1154), having a receptacle with a covering 
patch of water-proof psver for fulminate at its base. 
A hole in the bottom or the cup admitted fire to the 
charge. This appears to have been in advance of 

Wg. 1156. the age, being drawn 
from a single piece ol 
copper, and^ing owUer- 
/re. 6 and e represent 
two fonns of the Lefau- 
cheux cartridge, — one of 
the earliest <n this kind. 
In d, the cap is secured 
to an anvil-mock ; in ^ 
a plunger, struck by the 
hammer, explodes a ful- 
J minate placM in a cham- 
ber at tne base. 

d, a, show modifica- 
tions of this, the anvil 
and cap principle, in 
which the pin is dis- 
pensed with. 

/. One of the earliest- 
known cartridges is 
that of Rober^ of Paris, 
1834, in which an an- 
nulus was formed at the 
base to contain fulmi- 





771 






nate. 

g is the Flobert car- 
trid^M, in which is a 
b^l with a charge of 
fulminate at the base, 
which does the duty at 
once of priming and pro- 
pelling, adapted for tar- 
get-practice at short 
ranges. 

A, t. Smith and Wes- 
son patents, 1654, 1860. 
In tne first of these the 
fulminate was contained 





Mctaiitc Ovtrici^f9. 



in a capsule at the base, 
and in the latter in an 
annulus within the 
flange surrounding the 
base of the cartridge, 
and secured in place oy 
a pasteboard disk. 
j* Jf Jt show some other forms of metallic car- 
tridge as now commonly used. 

k is the Berdan cartridge : this has an exterior 
central recess, a bottom to receive the cap, which is 
exploded upon an anvil turned up on an interior me- 
ic lining. The case in adapted to fit a chamber 
^r in dumeter than the bore of the barrel. 




’Th 



be mode now genemlly adopted for forming 

punch tm ’ * 

a sheet of brass, and to araw it between successive 



metallic cartridges is to punch the blank out from 



rolls and punches until it assumes the required 
shape. The shape which the cartridge-case assumes 

during the different stages of the process is shown 
in the figures f to r. 

Cannon -cartridges for 6 and 12 pounder smooth* 
bored field-guns, the former of which may now be 
considered obsolete, have the powder-charge, con- 
tained in a woolen or silken bag, and the projectile 
united together by twine. For larger smooth-bored 
and all rifled guns, the powder is put up in a sepa- 
rate bag, still, however, retaining the name of car* 
tridge. 



Car^tridge. (Fire-arm.) A loaded capsule or 
case. The case is made of paper or metal ; the 
former, until of late yearn ; now almost universaHy 
of metal, — copper or brass. 

Cases are e^lindrical or bottU^nosed : in the latter, 
the portion containing the powder is one or two 
bores larger than the actual Mre of the piece, the 
chamber being reamed out for that pnrf^se. By 
this means a shorter ense may he used and the 
proper charge uf |K>wder retained. 



In euiHdse-mskIns 18 different oiMhlnen ere uped: 8 to 
fora tho esM, d for th« buUet, 5 to mslu tbe anvil or enp, 
•sd a for londins tho enrtrldse. 

Tbe Sret prooM« is ceUed ntppinst^ which is done with e 
4tc votUds inside a cutter. A sheet of copper 3^' vide is 
fed under the cutter by the atteodent and a circular binnh 
Ip' in diameter is cut, and then pushed through a fiariiig- 
mouthed die by tbe punch, thus making it into a cnp-sbnpe 
about 1" in diameter and 1" deep. 

In the next machine, called the ^first (fraw, the cup lx fed 
over the die by the revolving plate and an automatic move* 
ment, which takes one at a time off the plate and |dac4>< it 
over the die, w hich in somewhat smaller than the oii«* in >he 
copping TDAcbine. It is then pushed through by thi* punch. 
It passes Kubsequcutly through fournioie fyuirh-nes. 
each oue making It longer and n ar nnvev, until it beci^mc*'* 2" 
long and in diameter. After the third it is mine (led, 
having become hard by working. 
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Aft«r pa»i<iiig through tb« fifth draw it ii put in tbo 
mingmofkinf^ and the edge made even by a reTolring cutter 
which reduce? it to a certuiu size. 

The capsule is next put into a machine eihed the 
which spread^ the closed end into a head by prea*>ing h into 
a mold. 

The ninth process^ an\}il-cuppinsy U the same ax the Virst, 
except that it produces a cup about diameter and deep 
for the cup to hold the fulminate. T)ie anvil is then trimmed 
In another machine ; in the next, called a venting 
two small hole# are punched in the head to afford 
for the fir** of the fulminate to reach the chargi'. It next 
has an impres^^ion made in thu ouh*ide of the he:uJ for Uie 
wafer of fulminate, aud U next put in the pritnim: mariitne, 
where it receives the fulminate. The practice with rmtral 
fire und r/m-ftre cartridges diverges at this point , in the lat- 
ter case the fulminate is secured by crimping th<» ca**e trom 
the outside 1 the same machine tapering the open end of the 
CJt«e to receive the bullet. 

The bullets are made by a machine which cuU aboui I'' 
from a rod of rolled lead i" in diameter, and presse.- the 
leaden blank in a mold, which give.s the shape and makes 
the three circumferential grooves. The next machine trims 
the bullets, which then pass through the uImcIi 

fills the grooves with Japanese wax, the object of which in 
to keep the barrel of the gun lubricated. 

The last machine is the enrtri'Jge londrr: the ease^ come 
successively under a powder reservoir where a charge of 72 
grains Is dropped into each, after which the bullet U put iu, 
and the shell pressed around it to hold it firmly. 

The following is a list of the machines included in the 
exhibit of the War Department at the Centennial Exblbiiion, 
1876, under the orders of Lieutenant Metcalfe, in the (lov- 
eniment Building ; several niachlnes are practically duplh 
caM, as the successive drawing machines for Instance 

Cupping machine. Priming machine. 

Anvil eupper. Loading machine. 

Lubricator. Drawing machine. 

Case trimmer Clamp rollllng machine. 

Impreiwfoo mkehine. Bullet machine. 

Bure lathe. fleadlng machine. 

Barrel-boring machine. Milling machine. 

Barrel-tumlof lathe. Rifling machine, 

fitiaigbtening machine. Bedding machine. 

Tapering machine. 

See account In **S(i€n(iJle Ameritfin Sup.,*' *669 

Norton's report 'on **Ameri<an Bneeh t^adiHg Firt Arms,** 
N. Y.. containing a description of the foUowlag cartridges: — 



Bnrrr, British, central fire. 

Dmw, British, central file. 

ChaSMpof, fienoh. 

ZunditaJt^geufehr, Oermas. 

Metgt, 

U. S. Cartridge Co. .. 

See report on " Performance of Metallic Cartridges, ' at 
rraukfurt Arsenal, Penn., by Major Treadwell, CJ. S. Army, 
1073. Notices and illustrations are given of the following 
(* illustrated) : — 



Burnside 

Maynard 

fencer . 

Primitive 

IjiidUy . 

Novelty 

Bar-aovil 

Quilt ng . 

Caoister 

Benton 

T^^>6a^ 

Bentt 

Service 

Benet 

Crispin 



Colt • l«6S. 



. • 1360. 

. • 1860. 

. * 1964, rim primed. 

. • 1864. 

. • 1866. 

. * 1866, center primed. 

. • 1866. 

. • 1866. 

* 

. • 1967, cup i^inforce. 

. • 1860. 

. • 1868, cup anvil. 

. * 1868, blank cartridge. 

. • 1866, ceiiler-primed. 

. • 1867, couibination ; paper and metal. 



Afartm . . . . 
Corliss . . . • 

Prince . . . ■ 

Mdbank . . 

Milbanky et al. . 
Reinforced . 
Krankford . . 

Hodman 'Crispin 
Boxer’ Hennj . 
Frankfovd . . 

Hotchki*'' . . 

Benet 



* 186.9. 

V Pvgtit ignition. 

* Fmnt igiiitjon. 

* 187U, reloadiog. 

* Prinxer. 

9 

* Ous check. 

* AtkicUed head. 

' wrapped metal. 
" 187*i, w nipped metal. 

* IS72, cast box. 

* 1868, solid head. 

* 1868, »o\itX head. 



U. S. Cartridge Co, • 186?1, solid head. 



Dutch muedeet . Kc-loadiiig shells. 

Dutch carbine . * Reloading Khellsi. 

Farrtiigton . . . * Solid head. 

Navy . . , .* Pront lubrication. 

Fcankford . . . • 1865. * ^ ^ 

S^i ivport of Major Bell to Colonel Craig, Chief of Ord- 
nance, !^Uy 16, 1866, on the J^riug of Dr Maynard's breech- 
loading ride charged with a metallic cylindrical water-proof 
cartridge. 

Cartridge, Tyier . . . .• Amrrr ran,” xli. 246. 

• "dJc. American 2670. 

Center fire, . . . • AnirncoM,** xlill.36. 

Cartridze shot. SchUber . • Amtrieany*> xl. 212. 



Cartridge, TyUr . . 

Making 

Center fire, Sagel 
Cartridge shot, SehUber 



The Russian small arm cartridge factory near St. Peters- 
bui^ is described in “ Ordnance Report,'* 18 <7, pp. 619 et seq. 

Car'tridge Block. A wooden block, bored to 
receive 8 cartridges, and having attachments bv 
which it is secured to the guu in convenient posi- 
tion for loading. It is shown in Figj. 552 as at- 
tached to a Peabody- ifart ini military rifle. 



Car'tridge Cap'per. 
curing caps on cen- 
tral fire cartridge- 
cases. The pivoted 
lever has a stud be- 
neath, which presses 
the cap firmly upon 
its seat. Fig. 551. 



An iu^^truinent for se« 



Fig TmI 



Parker Bro. s Carlridgt Capper, 



Car' tridge Pill'er. A device for charging cartridge. 



Fi^. 1159. 




Cartridge’ FtUer. 



with the pro}>er quantity of powder. lu that 
ahown» the two filling-tabes a a are j^rtially rotated 
by the lever 5, so as to bring each of them alternately 
under the funnel c, and over the dischaw-aperture 
d; while one is being filled, the other is dis^r^ng its 
contents into a cartridge-case through the pi\)e e. 

Car' tri dge- 
head'ing Ma* 
chiIlC^ A machine 
for forming the head 
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or rim of u cartnd^e 
case. It consists- of 
a horizontal die, 
counternnak at on«* 
end for shaping the 
head; a feed ptmeh, 
to insert the tiilics 

into the die; and a heading punch, to flatten the 
closed ends of the tubes into tlie countersink. 

The tubes, whirh ere e iittle lr»ti(yer than the completed 
m fed Itito the inclined trough of the machine 
whence they ere taken up on the feed^punch. A shoulder 
^ this punch, ate distance from its extremity equal to the 
Inner depth of the heerled case, prerents it from peoe trail nc 
to the full depth of the tube, and a surplus of metal Is 
thereby left at the closed eud of the tube for the formattoa 
of the bead. 



Car’trldge--head Tast'er. A hydrostatic prase 
invaitad by Col. Trcfadwell, U. S. Army, for tast- 
ing strangtii of cartridge hea^. 

Plato XXllI., Ordnance Report, V. 8. Army , **Met^e fbr- 
Irf^ss,** 1873. 

^mto XXIV. et of the same, show the powder toet by 
eprourette. 

Car^dge Loading Ma•clLine^ l. A ma- 
chine for loading powder and bullet into a car- 
tridge case. 

It eonilslt of a rerol? ing circular plate with holes, and a 
hopper and powder measure. 

The powder is placed In a brass hopper above the mecblne, 
and is fed to the cases through a paper tube : the whole ta* 
side of a conical shield of boiler iron. 

The cases and bullets are fed on revolving plate* : the 
former lifted into the receivers, passed under the hopper 
and maasure fora charge Of powder, and then under the bul- 
let-feeder to receive a lubneated bullet. The edge of the 
cate is crimped on the ballet by lifting the former into a 
contracted space of the receiver around the neck of the but. 
let. 

A bell indicates any failure in the supply of a full charge 
of powder, and the rate is 86 per minute. 

2. Od a smaller scale, a machine for relondiog 
cartridge shells. >ig. ^ 



The maebioe Is clamped to a 
Cable, leaving the crimper crank 
10 free to turn. The reservoir? 
being furnished with powder, 
the charger S is set to the num- 
ber of drams required. Hold the 
shell under the aperture of 12 In 
the lower shelf of charger, and 
dump the powder therein, ilav- 
log loaded the shells with pow- 
der, remove the funnel and re- 
lease the rammer; put the shell 
In the receiver 2, place the wrd 
on the powder and ram home. 
Fill the reserrolr with shot, set 
the charger at the gage desired, 
drop the charge, place a wad on 
the shot and ram as before ; or 
crimp the shell, placing It in the 
cradle 6, and rotating the revolv- 
ing hub by tbe crank 10. The 
shell may be shortened before 
crimping by placing it on 6 and 
rotating it while the knife 4 Is 
pressed upon it. 




WM^i Ovtndge Xssdsr. . 

Cur'trldge-^'per. A strong ps^ier of whicH 
cartridges are uiade. It is of various sizes and thick- 



nesaea, accoixliug to the kind of caitridge to be made, 
rmnmg from a quality similar to bank -not pap^iV 
employed for sni^I-arm cait ridges, to that used for 
cannon cartridges, which is about the thickness of 
thin pasteboard, but rougher and more flexible. 
The Utter is, however, now seldom or never used. The 
different qualities are in the United States service 
numbered from 1 to 6, the latter being the coarsest 
and thickest. 

Car^tTidge-prim'lng BCa-chine^. A machine 
by which the fulminate is placed iu the copjier-cap- 
sule of the metallic cartridge. The fulminate is dff. 
fmntly disposed for center-lire and for rim-fii'e car- 
; in the latter the cartridge-case is rotated on 
its longitudinal axis, to dispose by the centrifugal 
action tbe fulminate at and about the flange. 

Car'tiidge-^o-txact'or. That \mi, of a breech- 
loading fue-ann which catches the empty caitridge- 
capsule by its flange, and diawe it rearwaitlly from 
the bore of the gun. 

Car'tridge B c a le a . 

A machine for automatically 
verifying the weight of car- 
tridges ; invented by Gool* 
of the ordnance 
works, St. Petersburg, Bus- 
sia. 

The MslsM are compo«sd of eight bslsneoe, iluug to the 
t>re of » email fly-wheel which U brought into action by the 
main xbaftlzkg. The eartrlUgee placed by the workmen Id 
the box are caught up bv the acales themiielvea and are 
placed in the balance*. The eartrUge* are equipoleed by a 
reacting weight placed on the endit of the balaneee ; 

on tbe farther rotation of the fly-wheel, the balance gradu- 
ally eootee to an equilibKum, upon which Che oartrld^ of 
a normal weight, and heavier than the normal wdght are 
declined along with the outer end of balance downward, and 
are thu* puehed off by the aealee tbemeelvoe Into the re- 
ceiver, from whence they fall Into a box placed on the floor. 
Tbe cartridge# which are of ten than the normal weight, are 
raised upward and are thrown off by the scale# themselves 
into another receiver, fiDxn whence they fall into a loeked- 
upbox The fly-wheel with the baluncei makes 7^ revolu- 
tioD# Mr minute, that U, performs 8,600 welghiugs per hour, 
or 80,o00 per day, allowing for subsidiary work and chance 
stoppages.'’ 

Car'iridge yar'Dish-lng Ma-chine'. A ma- 
chine to coat the interior of metallic rifle shells with 
an im|>enneable elastic varnish, to prevent chenii- 
cal action between the salts of the gunpowder and 
the material of the shells. 

The sbelle are placed In a hopper, several hundreds at a 
time, and fed Kingly into a wheel, with which they revolve, 
while they are also rotated In (he chucks which hold them ; 
ibis in order to spread the varnish. Forty of them are In 
different stages of the process at the same time, and tbe work 
U done at the rate of 2,000 per hour. The xnachioe Is per 
fectly automatic. Tlte shells are subsequently dried ld a 
■beet-iron furnace. 

Case-shot, or shrapiel, as they are 
frequently termed, from the name of the English 
officer by whom they wore introduced, about 1808, 
are a thiu species of shell Ailed with bullets, and 
having a fuse which is so cut or arranged as to burst 
the case about sixty yards in front of the object filed 
at, so as to scatter the bullets over a considerable 
space. This, under favorable circumstances, is a 
very efficient projectile, and would be still more so 
were it possible to cut the fuse to such exactness as 
to always explode just at the desired point The 
shot are sometimes placed in a tin cylinder with a 
wooden sabot, and used without a fuse at ranges of 
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800 yardj). This is distinctively known u eanid$r. 

Case Trim'mer. (Cartridges.) An implement 
or machine, one or the other, used for mmmiutf 
the mouths of shells for cartridges. These are fea 
hy a fuDuel to the tool, which has a knife to cut 
them U> an adjusted length. 

Cao^ter-Ara Cax^trldga. One in which the ful* 
minate occupies an axial position, instead of being 
around the periphei 7 of the flanged capsule. 

In the illustration the fulminate is in a cap, and 




C€nIrr^Ftrt Csrtridgp, 

is struck by a Aring-pin when the 
hammer descends u(K>n the end of the 
bolt D. See Cauthioox. 



Char'ger. An iii^trnmeut for measuring |miw- 

der a ml sIh>c, 



y\ii. 










and loading iiit«> 
a fow>ing*|»H'« 
One Uslnmii iii 
Fig- liilO, ]K 
5:iS, .l/rti. 
Oir/.-* 



f)on|pin*s 

fvr n iti|>l*vr« 
fnalwiluMa U y 
sU<l« for 

Slid Uli*eliarg1ii| tUa funreiiCit info tlic gun by tlie 

lover wiiU tng (auuib. 

71s. I2r>0 




Char'gar. 1. (Mining.) A 
spiml instrument for charging liort- 
zontal blast^holrs. 

2. A device for dropping into 
the bore of a fowling*piece from a 
shot^bclt or pouch a gageil quar^tity 
of shot. By forcing tlown ^th« 
plunger the communication #ith 
the r»ouch is closed, and the charge 
is allowed to pass to the tul^ 
which conducts it to the gun. The 
piston -head is adjustable, to vary 
the ca[>acity of the chatge^cham- 
ber. 






Chaaae'pot-g;uiL The breech -loading, center* Are 
needle-giui of the French service. It was designed 
as tn improvement on the FnissUn needle*guii« or 
tiindnadclgtyxhr^ to which it was opposed in ths 



Fif. U58. 
J 





Franco* Prussian war of 1871, and derives Its name 
from the inventor. A paper cartri<lge is employed 
in the gun as originally constmeted in 1867, out in 
1868 H. Chassepot patented an improved arrange- 
immt, embracing a cartridge-ietractor for use with u 
central- fire metallic eartridgi^ ; the construction of 
the gtm is, however, essentiuliy the same. 

An Ginning on the right of the 
chamber J permits the insertion of 
Ihc cartridge, wliioh is etfected by 
resting the butt of the gun, held in 
the left hand, against the left hip, 
turning the lever c fiom right to left 
and drawing it luick, thus I'etracting 
the hollow cylinder or breech-blo<^k 
B: the cartridge is placed in the 
0 )>ening thus made, ami is pushed 
home to its scat by a forward move- 
ment of the lever, which is then 
turned back to its original position, 
locking the breech-block m place. 
The shaft C, contained within the 
cylinder £, carries the needle s, and 
is drawn back by moans of the knob 
D, compressing the spring which 
surrounds the shaft, until a detent 
ther<*on engages with the tumbler of 
the lock, holding the latter in cocked 
position. Pressure on the trigger 
allows the spring to act, drivins the 
needle forward, penetrating the cartridge, and ex- 
ploding the fulminate. A rubber wa^er at the 
inner end of the cylinder B, through which the nee- 
dle passes, acts as a gas-check. 

Cbook'ing. Kug raved cross-hatching ou cer- 
tain parts of a rifle, gun or pistol stuck, to iuciooso 
the larurity of grip in liuuUliug. 

Checking machines ore used in armories for 
cnwB'hHtclnng the swivel keys of rifles, etc. 

Chl*neM^«*fi7e. A py rotec h n ic com]) 06 i ti o n con - 
sisting oi gunpowder, 16 ; niter, 8 *, charcoal, 3 ; 
sulphur, 8; cost-iron borings (small), 10. 

Chron'o^acope. Invented hy Professor Wheat- 
stone in 1840, to meaauie small intervals of time. 
It has been applied to ascertaining the velo(dty of 
projectiles. In PouiUet's chronoscopy, a galvanic 
enirent of very short duration mak<^s a nmgnetic- 
aee«l1e deviat^ the duration of the current being 
measured by the amount of deviation ; by this 
means as short a time as some thousandths of a 
ttcood can be measured. Sohuts's chronoscope was 

employed by the Ordnance Department at the ex- 
perimental brings at Fortress Monroe. The ap- 
paratus, ^elated by electricity, ii described as foU 
jovra : — wim targets are place<l, one about 
twenty yards from the gun, ami the m^coiuI alK>ut 
the same distance further on. 'Fhese aw conne<d«d 
by a bne insulated wire with the instrument, which 
is about 400 raids in the rear of tl\c o^lnancv. The 
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instninitMit U a<l.juste<l on a plan similar to an 
el eetriK ballistic luHchine. When the shot is fired, it 
ouU the wire in tho tirst target, ami then in like 
manner cuts the wire in the second target, the in- 
stant each wire is st^vered being reconlwl by the 
instrument. The interval of time occupied by the 
ball ill passing from one target to the other furnishes 
the datu for obtaining the initial velocity of the 

shot. , 

Noble’s chronoscope is used for Tneasurmg the 
veloidtv of the shot during its passage thmtij^ the 
gun. The ball presses upon a series of disks which 
in moving break or make electric connections, 
which ai^e recorded on a rapidly rotating disk which 
has a known iwte. 

Clov'er Leaf Sight n*;ir 

hiMini: hMv ulin h 

V.h**«rllkli)r I Wo h»ilA Ilf lllif 




Colt's Pla'tol. A ivvolviiig |iiHtol Unit tmtvntnl 
hy Colt in 1835, and jx'rlVrtml in S«s* 

llKVol.VKU. 

Com'bi-na^tioii Open and Peep 5ig^ 

A Hfioi ies yf guioHight, Fig. hav* 
iuic Mevend ’lights for ililfcrviit disiuiMv-. 

Wfieu tli« lc;if Ih down, u low 
Ih vxjHi^ed. When tlic leaf is linutl. iho 
t»ct*ji Higlit miiv 1)0 s1i)»iicd up and down 
on tin? urailuaO'd *tcni. ac cui din;; to Ua* 

distnim* of tli»' ol»jt*ri. 



t'oinlfiiimnut fii.fl Sn{k$. 



»>68. 



Con-oua'aion*fuae. A fuM* which Ik igikitnl 
and eVpl(Mh« the aUcU at the moment of im)Mu*t, by 
the brt*eknge of a ni|iMi1e or other similar iub^ma) 
ammgomi'nt, containing idirmiraU which ox)»hM)v 

Fig. 1413 




Omr MM ins* FH*e . 

liy tin* inwe nf the blow. The figure shows 4\ 
^plnTi< al and an 1 ‘longatiKl project ilc pi*ov idl'd with 
:l riiso which is i»X|d<Mlod by the jav of im|)iM*t. 



Co D-xr er'aion. Changing the horc or fictlnt' of 
a gun, S5« 

1. The conversion of a smooth-bore to a rifle. 

2 . A mtnssledoader to n brecrhdoadcr. 

A nwrion the tibrinttioii of wrr^afht-inm tuh«« nt rh« 
We«t Point foundry for poiiT^f-ifin of Kottmsn IfV' )»mmifh- 
boreguui mto^^^rlHoii, \* rontiiiiicd lu thr Hfptm <*f nf 
U. K 4.,*‘lS«7,in., pp.40tMI*i,U)d Plstw i.-VM. 

Afrompnnylnf . 

^mull uhnu, Prrnrh TuhofUr*, MiV/., Apn. h, Kl*. 

01. 



I^mpnansft, EnflUH io*ytem, Snithr^ J6/V/., App. t, Viir. 

1<V' ■mnoth'boruM into iP' nml 9" tbirf.. 1S76, A|i|». 11, 

p. .^5. 

«fnnoih-Hf»ro« into 11" mimic liwulinjc rm»*, TW,, ISTI^, 
Appendix It, p. 61. 

Con*vertTng. 1. A immeappliril 

to changing imizzlc-lomliiig anns to lihrrh-hMulm, 
and wiiicli, in iwme form, has taken ))1occ with the 
small-amw of moat imtional nrniamenta. 

From among the various completing plans for con- 
verting the En- 
fichl rule of the 
English service 
into a breech- 
loader, that of 
Snider was 
mloptetl. The 
coat of conver- 
sion ia nliout 
15a. English for 
each rifle. 

The method 
is ns follout : 

Al)ont two SnifJ€r*$ Cfint^rUff 

inch;*Ji of the bam*) aiv cut awav at the bn^uch, and 
a solid bna*ch-stopi>er A, working stdoways on a 
hinge, u phuxKl in tne opening thus made. Through 
this stop|wr iMsses a piston, one end of which, 2f, 
when the breech is closed, ivceives the blow from 
the hammer, while the other commuiiicHtcs it to 
tlic center of the cartridge, thus firing the latter. 
The empty CiUtridgc-<4ue is ivtnuttcd after each dis- 
diaigi: by means of sliding back the stopjwr on its 
pintle, when the tilting of the piece ti|« out the shuU 
tnd another can be inserted. It weighs 0 pmnidK 
5^ ounces, and has been tiled fifteen times in a min- 
ut«. 

The SpriugfieM \U. S.) rillc is also converted inUk 
H breech-loiuler. Sec Fiuk-aum. 

Coun'ter-iink. 1. (F'lra-orms.) The reccaa 
in the rear of the chamber in which the rim of the 
cartridge flia. 

Cov'erad Sight. (/’tVs-orms.) One having 
Ihc Might inclosed in a ring or tube. Sec Bah ak 1 > 
Bk.vd Sight ; Beach CoMiUNATiOH Sight ; 
Guhie Sight, etc. 

Crow^bow. A weapon fonniHl nf a Imw ci*ohh* 
wise u|)on a stock. It is similar in kind to, but 
tinaUcr than, the ballista, which it doubtless 
gi'stctl. It was umk] by the Normans at the iMttle 
of HAstiugM. The arhtlcMt was a fonii nf it. 

Crush 'er Gage. A registering instniineuf ex- 
posed in the bore of a gun to meaHure the pre^Kure 
develo]>ed by the explosion of a charge. Fie- 

zoMBTEK ; Cutter. 

To illiiMtnUc: A 10-ton Mcsl sun of ViivMMour. 6n»«l U 
Woolwirli, liMl u projectile of 40u poun<l«, lO pounil* of i*eb* 
Vie powder nwUe up Into s cemids* Iona* The < h?irKe 
heinf Sred et the renter, the crui‘hwr j;egc at the Ti*ar of tin* 
change shotted a pn^xeure of 21 tom to the Miuare birti. Hie 
snjre at the hai«c of ihe pbot, IS toiix ; Initiil Telocity of the 
ihot I4l'i' per t«erond. The ehiivife bred at the base, the ifiire 
gave prcMurcA of 45.1 sad 50.1 tone respectiTely at tin* rear 
of tl>e rliarge and baee of the xhot. 

Cup'ping BAa-chiii€'. ( Cartritiff^ ) 

The first mncliino in biillci- 
making. It has two stumps 
or ilk's, one working IiihiiU* 
tlie nthev; the enter one 
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cuts the blank out of a sheet of eo])per, 
and the next draws it into a c«p-shsi|ie, 
niAking it ready for snKseqiient draw- 



Cut'ter. 1. {i hiitutufr.) All instrii* 
mrji; Tor doioniiiniiiy tlir |»r«*'Min* |H?r M|iiare im-li 
exerted wirhin the ul eatiJiun ur anus 

hy I lie ignition of pmvder. 

’'I'liis of insulin 

f<»r ilie ]»ur)io5o derives il^ 
name from the faet tinu the 
jiressiire of the igniting |k>vv. 
iler is GXiTted u|»on a ]>istun» 
the D*vei><’ of Nvliieii ha*' a 
cnttfT wliieli makes A mark 
(cut) upon a copjier Idock. 

See, also, C’uusilKii Qa<»k; 

PlLZOMKTKU 



Plalos in., X.. afronitiaii> iutf 
AiipoiiUU \. 0, io " lU/iuft nf'f’/nff 

of' On/iiotir^, U S. .-I.,' 1877. mij 
of xm h uikI (liv 

text ur<*nm|umN iuit |ip* o7a*U‘N),<lv- 
Ki’i'iW tin* ln«>iruim*ut nn<l 
ruf«*rniiir m l .-X. 

SevemI fonu>of rutter» iiiv therv’ 
Ueveritieil 

The Kuiliieoi eultei* if> »[>*• iihM 
ill Lieureiiuht Metoilfe'w retaul i|\* 
,mino,,,..ter (or ««ul1 urm.. ‘-fW- 

1S,S, ,\|.|....Uv N., 




-D- 

Dag'ger. 1. A woai><m witli a (Maiited bla<U% 

adapteil for stahlniig. 

The words thoj and ciuni* 

into use a1»ont the twelfth century, 
but the knife is as ohl as rain, or 
Abel it might is* Mvid, as li<* hnteh- 
tiviX sheep, and brought them and 
the fat tliehMjf us a sneriUi e. 

The Itonnuix earriiNl Rm»n*tisl 
daggers {tio/ti) hidden in the Imn* 
dies of whips and eaiies. 

Thu Venetians had daggers 
of glass with thn»e •edged blades 
and a tulsi tu seerele jw>isi>n. )ty 
a sudden wreneU the blade was 
broken olf uml remained in the wound, liki* the ar« 
row-heipl of un Apaehe. Xiee tK*ople liotli ! 

The ihi\vjcr was a ixu t of the eimipment of the 
Flunk warrior, who probably ealled it a ffUi/cf, or 
soinethiiig like thab It does not ilitfer materially 
from the divk (dnrk^ duirc) of the 0 a dlielie branches 
of the tVlls, or the jxy,iinrd of those nations who ae- 
knowledge l^itiu bat., to prick) as the Isoa* 

of their mother tongues. 

In the fourteenth eentury it was earned by 
zeiis, yeomen, sailors, uml ladies. It survives in 
Kngliind in the niidslupmaii’s dirk, ami in other 
plirrs US a stiletto, n hn/'k-kHi/r, etc. 

Tile dtujijcr seems to have been a favoiitc instni* 
nient ns an accessory to the soldier’s eipmmient for 
elose eoniliat. T4ie Ihghlsinder, Western dospomdo, 
and ChiUaii, all seem to appiwe of the mode of cur* 

rying it rcoonled of Khud 1336 n. c, : “ Ehnd ma*le 
him a dagger which had two edges, of a cubit length, 
and he did gird it uikmi hU right thi^jh” (Judges Hi. 
16). The modern jdau seems to lie in the garter or 
the boot, unless it lie worn in the belt, liosom, or 
down the buck; viit'dbilc dictu, such was known on 
the Misbissippi and by Arknnsuw travelers/' 



Fltf. 15S8. 




Some ingenuity has been .expended on this weapon 
in the nioilc of attaching it to the handle and pro* 
viding the latter with a pistol. 

2. {Pnnlhffj.) A chameter (t( to call attention 
in the text to notes on the foot or margin of the 
jKigi^. As a reference-mark it comes next after the 
star 

A ilouble dogger (t) is another sign for a sinn- 
liU* purjiow %vheii ix'fenmees are numerous. 

Dahl'gren Gun. Named from the late rear- ad • 
miral John A. Dahlgreii, of the United States navy. 

A gun ill which the front portion is materially 
lightened and ** the metal transferred to the ii>ar, 
giving the ‘Miottlc-sbaiic,’* which caus(*d some sur- 
prise on their first apisniranec in Europe. 

Colonel Bomford, clnef of ordnance of the United 
States army, commeiiceil making this experiment 
)»r<* VIDUS to the war of 1812, and gave the name of 
“ roluinbiad to the piece. 

Dart, A mis^ilr sjustr or javi’liu mmh in \i^e 
uiiioiig the. aiK umt^. ami Vi’l xuni Himm^ many ol the 
imiiv Ifiirluniiis iiaiions. Tbi South Ah im 

and the ul*origimd inhalntunts of Australia arc very 
c.xjwrt in tin* um* of flu* Tin* darts in iim* 

anuMig the aiiciciits w<‘i*c of two lauds, namely, sju-av- 
hi'udinl (that is, without barbs), or bearded, Tlic 
foniiei* were often at ta* 'lied to a long cold, oimbliug 
the thniwrr tu n*eovcr Ids wi'a[»on alli^r Ijaving 
tiinnvn it. Durt-liemls aiv usually made of iron, 
hut lUiMing savage natimis idnts, sea-bliells, lish- 
bones, and other haid substaiu’Cs, have been ein* 
ployed ; and among sonu' of the aboriginal iulmbi* 
tants of Afi i< u uml America the dart was merely a 
sliurp-tioitiUsUtiek, the end of which was laibou- 
iz<‘d by fiiv. The vvcuiKin is always very simple iu 
its construction, and is usually from 3 to 5 feet long, 

DeVon-at'ing-hwn'mer. The hammer of a per- 
cussion guudock. ^ ^ , 

DeVoD-afiog-pow'dor. One which explodes 
by s Wow. The comi>ound used in the priming of 
percussion -caps and fusos is the fulminate of inercuiy 
or of silver, collected as a precipitate when the metal, 
dissolved in nitric acid, is poured into warm alcohol. 
The precipitate is collected, washed, and dried. 

Det'oa^t'ing-pri'mor. {Blasting. ) A printer 
explmled by a fustt, and used in blasting operatiotis 
to violently cxplotU gun-cotton, instead of the for- 
mer plan by which the charge of gun-cotton was 
simply ignited. 

Di-or-rez'inu. An explosive analyzed by M. 
Pels. 

CoDiiiti of Picric acid, t. 5 Nitiate potaspium 

Wood charcoal . . 7 Nitrate eodium . . ) 

Birch aawduit . . 10 Sulphur |2 

Water 

Made priaripallj at BruDD aad Trieste. . 

^ Jtfiniiif Jounuif/' xiTiil 268. 

AnottMr publiehed recipe gives : — 

Nitrate of potassium w 

Nitrate of sodium ^ 

Sulphur 

Hard wood sawdust 

100 



Di-rect' Fire. i. (/'Vr«?-a» That kind of 
nction in wliicli the iJungviN li»* nii<l Rlrike tlie ig- 
nition iu ii line parnlh) with tlu* uxi?« <»f the liamd. 

Doub'le-bit'ted Axe. Tlu' axe lias two oiiim- 

^it.; liils or 
l.l.ides. It is 



POOR MAN’S JAMES BOND Vol, 3 

tin aiK'irut 
fonu of battle - 
being a 
I’uvoiitc vveaij- 
on with tbc 
Flunks in tlie 
time of C1o* 
tairv, seventh 
eeutury, aiul 
w i t li t h e 
Dunes ill the 
time of Alfml 
tile Great, 
ninth cen* 

1 1 1 I V . DoubU- Aii. 

It is also shown in the sculptiuvHof Karnak^ in 

Till! battle-axo of the Sej^thmns in the time of 
Hehnlotiis was iluuble*bitte<l. it is t)ie ttueun 

.•UtffifitH, 

Si'vlux, an historian of an age pm-eOing that of 
Heroilntus, coiii|iaveil Kgy|it to a <hiui»)e-hitU*tl iixe, 
the iKrk whieh joins the two heads 1>eiug at the 
num>w iwrt of the vulley in the vii inity of MeinikliM. 

The (louhle-bittefi uxe is fonml in the tumuli ami 
harmws of North Anjeriea. It is in thhv forms: 
1, with a < ih uinfercntial groove for the o<‘en|Mtion 
of the >vjthe or split Iiandio to >vhich it is lushed ; 
*1, with an <‘vc traversing the hea<l ; 3, with a socket 
for the liandh*, %See B.\TTI.K*.VXK 

Du'al-lne. Carl Ditmar's patent, No. 93,334^ 
January 13, 1370. The comi>ositiun is : — 

Nitro-glycerine . . . 50 per rent. 

Fine sawdust . . . 80 ** 

Nitiutc of potassa . .20 ** 

Compai'cd with dynamite, it i», 1. Mor<^ sensitive to 
heat, and also to mechmiical disturbunees, especially 
when frozen, when it may even be cxploaeil by 
fiiction ; 2. The sawdust in it has little uftitiiiy 
fertile niU'O'glyccrine, and ut lx>»t will hold but 40 to 
50 per cent of niti-o-glyeerinc, and on thU aecomit 
verv strong wmpixna niv needed for the c«rtiidp*s; 
3. Its sjxjcifie gtuvity in 1.02, which is 60 per cent 
less than that of d^iiamiUs and as nitro*glycerine 
has the ainie explosive jiower in each, its cxplonive 
power is 50 \h*\' cent hae* than that of dynuiiiiU* ; 
[•'Mlk for bulk ?] 4. The.gises fniui explosions* in 
eonsei|U(.'nce of tlic duuline containing uii exct»SHof 
rurlion, contain tnrbonic oxide, and other uoxions 
gas<*s. I/ithofraeteur and duuline, however, cun be 
'•Nploded, when frozen, hy ineuiiH of an ordiiiar)' 
iiiJmiiniting cap, which is not the rase with dy* 
namite. — Journal of yippHed Chaniitirr/, 

An explosive compound io rented 
bv Nol^l ** It is a mixture of 76 per cent of nitixK 
gJ;^eerine with 25 per cent of infusorial silica. The 
silica renders the powder less liable to explode from 
concussion. This is the dynamite proper, but dyna* 
mitt is al^ used as a generic name for other mix- 
tures of nitro-glycerine, — as colonia powder; which is 
gunpowder with a mixture of 40 per cent of nitro- 
glycerine; dualinc, which contains 30 to 40 per 
cent of nitro-glycerine mixed with sawdust saturated 
with nitrate of jiotassia ; lithofracteur, which con- 
tuns 35 per cent of nitro-glycerine mixed with 
silics, and a gunpowdor made with nitrate of baryta 
and coal." 

— E — 
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B-lao'tro-bnl.Ua'tic Ap'pn-ra'tua. An in- 
strument for tlrt(*nuiiiiug hy rlci tririty tin; vrlot'iiv 
of ft projiN'tile ut any part of its llight. 

Till' projrrtih* thmugli a win; si'ivmi, thus 

breaking a eurivnt of rlcctrieitv, uml si'tting in mo- 
tion a jwmluhim. which is urresti d mi the |iassugi' 
of tin* mojiM'tile through u second »cm*n. TJie din- 
taiiee betwern the seivens Udng kmnvn, the uiv 
thiotigh wliiidi the pend til inn vihnvtcH ini'a.sun‘.H the 
time due to the projeetiti*'s (light Udweeii the servens. 

Sec OimoNvmnAPii ; IValustic ricM>ui.t*M, 

B-lec'tro-bal-lia'tlc Pen'du-ium. Fig. 1818 

1 is uu elevation and 2 u section of the apiiu- 
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wh«s u**'.l in tin* Knit.’.l State* Oi'.lnatn.'c Di’i.art- 
mnit. Till- in-niliiluiijs a b mi' si\s|ii-inli-ii fiDtn tlm 
MMHiftsi*, aii^l mv so luljiisti il tlint \v1i(*ti i-a. li is 
oroujtltl to a hoiiioiital ]>iwitioii at tiie !>0^ marU on 
mil Mile of z-m lU till- mi'lilk' of tlio arc c uinl li-t 
rail, tli.*y will iinvt irn'i'isily at tlic .•ent.r. Tin* ImU 
of the tiiiior ]>rn.liUuMi b U iin.vid.-.l wiMi a min kinjr 
the miti'i* end of whieh is stniek hv ii hliint 
projis;hoii oil the outer )ieinlu1uiii when tlje two 
\ms eueh other, impn>^«siiig u murk on u slieet of imi- 
lH*r eljuiljH-d to tl»e me. See ('tU:uS>HiK.\Vlt. 



VnffMd Ri'fie. The BritUh infantry serv ice- 
arm prior to the introduction of the breech-loading 
•ystwn. It was hret extensively intixxiuced in 1858, 
juit prior to the Crimean War. It Im three ahullow 

C vea, whicli make one turn in 6 feet 6 inches, tlic 
Ih of tlie ban-el being 3 feet 8 inches, and the 
diameter of the bore .577 of an inch. In construc- 
tion and geneml appearance it wry closely resembles 
the Springfield rille nmsket (caliber .68 of an inch) 
of the United States service, with the exceidion 
that in the Enfield the barrel and other vibihle me- 
tallic parts are blued, while in the IntU'r they arc 
left bright. Large numbers of thesu rifles have of 
late years bssn converted into breech-loadui*s on the 
Snider princi^c. To thest‘ the term •‘Snider En- 
field ** is appued See Fjux-ahm. 

Z7proa-TOtto'. 1. An apparatus for proving 
the strength of gunpowder. 

One aimnle nrule is to tiro weighed chaiges and 
ascertain the rangi? of the balls. A small quantity 
of pow'iler, a heavy ball, and a short mortar reduce 
the range within convenient limits. 

Another is to fire a small quantity beneath a shot 
Attftcheil at the foot of a vertical rod. The latter 
ascciuls, ami, on reaching its greatest elevation, is 
prevented from descending by a pawl which engages 
n rack on the rod. The Eight to which the Aot 
ascends determines the strength of the i>o\v<ler. 

The 4prouvette of Kegnier is an Adaptation of the 
&H*tor dynamometer. A small brass cannon is at- 
tached to one arc and chaiged with a given quantity 
of powder. A projection from the other arc comes 
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in front of the mu^le, and the parta are rated 
when tlie explosion takes place. 

A cursor over the graduations indicates the point 
rcachcil hy the force of the explosion. See UAijjg« 
tic PKNDm.UM. 

A 4*ouvciiieut and portable eprouvette is an in- 

strumcn t 
Fig lSSt ithaped like a 

small piKtol 
without a bar- 
re), anti having 
the forwanlend 
of its charge- 
chamber dos^ 
by a flat plaU^ 
connected with 
a spring. Ou 
the explosion 
of the powder 
against the 
plate, the latter 

is driven forward to a distance proportioned to the 
strength of the powder, and is retained at its ex- 
treme ran^ of propulsion by a ratchet-wheel and 
•pring-clicK. 

Pouillet's chronoscope and Naves's electro •ballis- 
tic apparatus, by measuring the velocity attained by 
balls with charges of certain ]^wders, form good 
^frvuvetUj. See Chronoscopy; Electiio*balusta. 

2. (Jifelallurpy,) A flux spoon. A sj>oon for 
sampling an assay. 

sproa-watte'-guiL The gun-^prouvette deter- 
mines the strength of the powder by the amount of 
recoil produced. A small piece of ordnance is fas- 
tened to a frame which is suspended as a pendulum 

so as to vibrate in an arc when the piece is flred. A 
pointed iron rod projects downward from the gun, 
and travels in a groove of soft wax as the gun re- 
coils, thus making a mark which is measured to 
detsnnine the length of the arc. A graduated arc 
with an index-ftnger is used in the Bntish service- 
The gun is of brass, 1] inch bore, 27.6 inches long, 
weighs 86^ pounds ; suspended from a frame and 
cluived with two ounces of powder without shot or 
wadding. 

The eprouvette-mortar of the British service is 8 
inches in diameter, and is charged with 2 ounces of 
the powder, and an iron ball of 68^ pounds weight ; 
sverage range of 265 feet. The government powder, 
somewhat deteriorated and reserved for bating, 
gives a range of 240 feet. 

The French 4pn>uvette -mortar has a caliber of 7 
inches ; charge, 3 ounces ; projectile, a copper globe 
of 60 pounds ; required range, 300 yards. 

The 4prouvette- mortar of the United States ser- 
vice is a 24-pouiidcr, having a chamber to contain 
one ounce of powder, and no windage to the ball. 
The required range for new powder, 250 feet. 



:-pRod^lng-baU. One Imvitig a hollow conica 

base, affording a rvlaiivvly thin bwly of metal, whici 
is expanded by the force of the explosion, driving i 
closely against the hove of the gun and into tli< 



c-plo[aive-balb Ojie having a bursting-cliarg 
which is ignited ou concussion or by time fuse 
See Shell. 



Ex-plo'sive Bullet. Two exjihwive Imllctsnrc 
inviitioiiod Miuler Huli.kt. 

These >\ ere iiitrnd4Ml 



for war. btit the tnilitary hcvvIcc of Vis;. dOiV 
eivilisi'd nations has not liceii dis- 
umced hv their u-e to anv extent. 

O V » 

Hm* lN>iisnllcxploKjv# bullet for heavy 
I* uiKdediUK: In pouring the bulk t 
■ vimtll m^»per bottle ui vuppeniM in (hr 
of the molU, m> that it \% inrlo-tnl 
by the leiul eiu'ept at the front wherw a 
tigv holilt the bottle oeil fortat the fu- 
ture chaiainS opeutng It is ebarged 

with equal partu of euiphuret of antimony ami chlorate of 
potMa, or with mmmon powder, ami primed with a fulmi- 
nate. It uaed for elephant, I>od, tifer, and alligator eboot- 
Ing erpeeially. 

Bs«plo'aivea. Gunpowder was in use as far 
back as the twelfth century, and its composition, as 
shown by old manuscripts, did 'not diner greatly 
from the most approved modern mauufactuiv. See 
GuNrownKu, 

Barthollet proposed to substitute chlorate of pot- 
ash for 8nlt|)cter in the manufacture of gunpowder. 
The explosive force was in this way doublea, but it 
was found to explode too readily, ami, at a trial in 
loading a mortar, at Essoiines, 1788, the powder ex- 
plodixl when struck by the rammer, blowing mortar 
and minners to pieces. 

Fulininati*s of gold, silver, and mercury were cx- 
pi'rimented with in the e*arly {lart of this century, 
iiM substitutes for gunpowder. Fulminate of mer- 
eunr is obtained by dissolving meivury in nitric neid 
Aijtf adding a certuiu ,)u%q>ortioii of nlcoliol and salt- 
|H»tcr to the udxtuix*. . It is used extensively in t\)e 
nmuuflu.’tnre of nercus.dun-i*aiw and cait ridges, but 
none of the fulminat<*s an* likely to Iw useti in largv 
i|nantitics, as Iwing too e.xpeiiKive niul dnngn'Ous. 
In an expi‘rimentat Paris, a grain of fulminate of gold 
was placet) on an anvil and exploded by a blow from 
a sletlgc, making a dent in both hammevand anvil. 

Pyroxyline, or gun-cotton, was discovered by 
Schooilsdn in 1846. It is ptvjiaii'd by immersing 
eottou iq A mixtuiv of nitric and Kulnhuric aiiid for 
a few minutes, and then w*o>liing au<( drying it. It 
has been exiM’rimentHl with by several Knrolwaii 
nations in connection with hre-snnH, but was found 
to be dangerous, and to inpidly destroy the aims hy 
its excessive eiuTgy, nml was abaiuloned by all but 
the Austrians, who utilised the improvements of 
IkuDii Lenk in gun*eotton, and hove several Iwt- 
tcri(*s of nrtillen* adapted to use the iin|ux>ved com- 
{Kwition. Alwfs English guii-cottou is now used 
for jwtards and in mining. %Seveml compoumU 
bnsea on gnn cotton an* used in the arts, as in 
eoHodiou for photography, surgery, etc. 

Nitro-glycerine, w*hich is |Kire glycerine treated 
with nitric acid, was dincovereil by the Italian 
eliemUt Sobrrro in 1847, hut was verv little used 
until 1863, when it was utilize<l by Noliel for blast- 
ing. The explosive energy of this compound is 
given as from four to thirteeu times that of rffle 
powder. By an explosion of a few cans of this 
material ou the wharf at Aspinwall in 1866, a 
considerable portion of the town was destroyed, 
shipping at some distance in the harbor much 
damaged, and a number of lives were lost. An 
explosion of a storehouse containing some hundreds 
of pounds of nitro-glycerine took place at Fairport, 
Ohio, in 1870, accompanied with much loss of life. 
The shock was felt at Buffalo, 160 miles distant. 

Nobel, in 1867, invented a compound called 
dyuMnite, which consists of three (tarts iiitro- 
glyceriue and one part of porous eartln Dynamite 
is tup(ioaed to be safe against explosion from con- 
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cussion or in'ussure. See Dykamitb. 

Duaiine ditfers from dyuamite in the employToent 
of sawdust with niti'o.glycerine, instead of earth or 
silica. See Dualin. 

Picrate of )MtAsh is a yellow salt, extremely explo* 
sive, formed from potassium, by the action of picric 
acid, a product of the distiUstion of coal-tar. It was 
experimented with by the French War Department to 
some extent, and was denjonstiatcd to lie between 
gunnowder and dynamite in its explosive force. 

Ja. Berthelot gives, in Annales de (Aimie H de 
Phy^iUy a table showing the relative force of ex- 
plosives. From this table is deduced the following, 
expiiissed in terms of our own standard measure- 
ments : — 
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Cubic 
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e^6 

III 
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h* 


HuDttof-povUsr 


147.871 


0 216 


1 


1 CsnQOQ povder 


140.218 


0225 


0.988 


MlolQg-powcIcr 


117,467 


0173 


0.888 


Mfolog -powder wUh excaw of alter 


186,472 


0.111 


0.840 


Powder with nitrate of eode baw. 


176.432 I 


0.248 


1.338 


Powder with chlorate of potash base 


224.889 


0.318 


2.228 


1 Chloride of oitrofen 


72,784 


0.370 


0842 


NUro-slycerlne 


806,887 


0.710 


' 6.797 


1 OuD-eottOQ * 


148i87 


0 801 


3.686 


Gun-cotton mixed with nitrate. .« 


228,371 


0.434 


3486 


I Gun<otton mixed with chlorate.. 


327.828 


0.434 


4.894 


j Picric acid 


160,309 


0780 


3.910 


Picric acid mixed with nitrate. .. . 


283.818 


0408 


2.722 


Picric acid mixed with chlomte. . . 


328,909 


0406 


4.198 


Picric acid mixed with oxide of lead 
Plcrte acid mixed with oxide of co^ 


49,981 


0120 


0.103 


' 


94,204 


0.270 


0.788 


Picric acid mixed with oxide of ell- 




ver 


60,876 


0.116 


0.206 


Pierie add mixed with oxide of 




mercury 


43,782 


0212 


0288 


Picrate of potaih 


136,668 


0688 


Z476 


Picrate of potaah mixed with ni- 


trate 


197,161 


0 337 


2069 


Picrate of potash mixed with chlo- 


rate 


328.449 


0.837 


3A74 



F 



K 



Fiwld^ftUL A li^ht cannon designed to accom- 
troopa in their maneuvers on the field of 
ittle. At the commencement of the late civil war 
in this country, those thus denominated were the 
d-pound«r, weighing S85 pouinis; the 12-poiMider, 
of 1,770 pounds \ a lignt 12-pouoder of U220 
pounds ; and the 12, 24, and 82-pounder howitten, 

weighing respectively 7S0, 1,320, and 1,820 pounds. 
These were all made of bronze. During the war 
several kinds of rifled ticld-guns were introduced, 
but only two maintained their place in the military 
service ; the 3-iiich wrought-iron rifle and the 
Parrott lO-pounder of 2.9-inch caliber, each nearly 
the weight of the bronze 0 -ikj under, and carrying an 
elongated projectile of ten pounds weight. The 
smooth-bores generally w'cre withdrawn from the field 
(luring the war, with the exception of the light 12- 
pounder, or “ Najwlcon*' guii. 

Four smooth-bore guns and two howitzers, or 



Hix rirtwl or six 12- pounder guns with their car- 
riages, caissons, for^, and buttery- wagon, constitute a 
battery. No particular kind of breech- loading gun 
lias be<in adoptcnl in the Uiiiteil iftatcs Service, un- 
less the Gatling machine-gun may be so classed. 

Battkry-oun. Most, if not all, European gov- 
ernments have adopted braech-loaders of various 
kinds for field service. 

The KngliKh use the broech-losuHng .Armstrong 
gun (scu* AiiM.sTJaiNO-aUN) for field, fortification, 
and naval Mtrvice. 

The Pnmian army uses two cuIil>ors of field-guns, 
4 ami 6 jwimkrs, both rifled steel hraecli- loaders. 
The lion* of the harral extends entirely through. 
The brvciiW of the 4-ponndcr is closcid by a double 
wedge sliding in a horizonUl slot though the 
barrel. The 6-|>oundcr U closed by a plug held in 
pliusj by a large steel pin. The escape of gas is 
pn* vented by a gas ring on the Broad well plan, 
similar to that in a Sharp s rifle. See Oas-uing. 

Fird-vm. A weapon which projects a missile by 
the explosion of gunpowder. It succeeded the long 
and cross liows, but the periods of the two weapons 
in Europe lapped upon each other. {See Ahkow ; 
Bow.) The DOW and arrow are yet used by millions 
ill Asia, Africa, and America, out the owners are 
always glad to trade for muskets and rifles. 

The first fire-arms wera doubtless rockets, in 
which the force of th ^ explosion carried the tube. 
To these probably succeeded something of t lie nature 
of the fire- works known as Roman candles, in which 
pellets are loaded into a tube and fired by a match 
at the tnbe-mouth- The tubes were of bamboo, 
paper, or cloth, probably each of these, according to 
circumstances. iFor early notices, sec Ounfow. 
DBR.) The cracker was used ns a grenade an- 
ciently in China, and in the Sthcentury by the Greeks. 

The first fire-arms used in £uro|)e were cannon. 
(See Art] r.LiRT ; Cannon. ) Fire-arms to be carried 
by the soldier were a later invention. The arquebut 
was used in 1480. The musk?t by Claries V. in 
1840. These used mutches or match -locks. The 
wheel-lock was invented 1817 ; the flint-lock about 
1892. The percussion principle by the Rev. Mr. 
Forsythe, in 1807. See OuN-LOCK. 

For varieties, see under the following heads : — 



Accelerator. 


Gatling-gun. 


Annstroug-gan. 


Gun, 


Arquebus. 


Howitzer. 


BarWte-gun. 


Jiagal. 


Battery-gun. 


lAncaster-nn. 


Binling-piece. 


Magazine fire-arm. 


Blunderbuss. 


Mitmillcur. 


Bombard. 


Mortar. 


Breech-loader. 


Musket. 


Byssa. 


Musketoon. 


Calabass. 


Needte-gun. 


Cannon. 


Ordnance. 


Carbine. 


Parrot-gun. 


Carronade. 


Pistol. 


Casemate-gun. 


Pistol -carbine. 


Chassepot-gun. 


Pivot-gun. 


Coehom. 


Repeating fire-arm. 


Colnmbiail. 


Revolver. 


Culverin. 


Rifle. 


Dabl|nen-gun. 


Shot-gun. 


Donbie-barroleil gun. 


Shunt-gun. 


Enfield-rifle. 


Si^ge-guji. 


Eprouvette. 


Small-arm. 
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Field-jfun. Smvel-gun. 

Fovling'pie^ . Ti nker. 

Fusil. Whitworth >gQD. 

This Article treete of hreechdoeding •maU*erTDs 

genertllF ; moffoxiiu needU^m^ re^ol- 

1 ^ 1 % puiloifi^ cuiinon, uiid ballcr^-guM are also coy* 
sulcrcd under their resp*totive heads. 

Abraham Hall's Englisli jKitent, 16C4, had “o 
hole at the upj>er end of the brtH.*eh to r<*cHVi» the 
charge, which liole ia opcntnl or stopped by a piece 
of iron or steel that lies along the side of the piece, 
and movable by a ready and easy motion/* 

Henry VIIL took much interest in fire>arms, and 
two weapons, vet extant, manufactured (luring his 
reign, were auMtantially the same as the m^em 
Snider rilte. 



A V 



h'', / • 



rf* A 






J\U 



“it was in 1430," says llibliuH, “that small* 
anna were contrived by 
the Lucquese, when fig* 

they were besieged by .r, 

the Florentines." A I'**'''* 

Ficiirli tmnslatioa of 

Quintius Uuvtius, pre- 

served in the Kntish 

Museum, has the 

earliest illustmtion of hand 

ft re -a r m s y ot disco ver ed , T he ^ 

cut is frem the ** Penny En- ^ 

cycloivcdis." r , / 

In the Music d'^r(i/h)ic» il 

PurU, is a breeclidoading ^ A 

arm of the time of Henry 11. lyL^^ 

of Frence, prior to 1550, aiul 
a mate Unlock rev<dvcr of the Fl 

same ]>eriod. I / ^ 

In the United Service - 

Museum, of I./ondon, is a ve* - 
volver of the time of Charles ~ 

1. It is called “u snap* ^ 
huunccselMoadingpetronel/' Fin-Arm of the Fifttemh 
It has a revolving cylinder Ceiunry. 

containing seven chamlievM 

with touch-holos. Thu action of lifting the hammer 
causes the cyliinler to revolve, and a fresh chamlter 
U brought into connection with the barrel. Six of 
tlie seven chambure niv exposed to view, and the 
charges are insetted without the aid of a ramrod. 

Spi^uking generally, the early hand -guns were 
breech •loaders. See Rf.voi.vriu 



Atnong the curiosities of this branch of invention 
is Puckle’s English |witent, No. 418, May 15, 1718. 
The accompanying illustration is from the oiiginal 
drawing attached to the ] patent, and tlie desciiiAion 
following is that filed by the inventor. 



**A DETBNCE. 

Defending Kivo Ocoaci, your CotrmiT ainl 1«4WU 
It de/tndtng touhsutb and PaoTMASt caosi. 

A Portable Gun or Machine, called a Defence. For 
Bridges, Breaches, Lines, and Posses, Ships, Boats, 
Houses, and other Places. 

No. 1. The barrel of the gun. 

2. The sett of chambers charg’d put on ready for 

fireing. 

3. The screw upon which every sett of chambers 

play off and on. 

4. A sett of chambers ready charg'd to 1>e slip'd 

on when the first sett are pml'd off to he re* 
charg'd. 



5. The crane to rise fall and turn the gun round. 

6. The curb to level and fix the guns. 

7. The screw to rise and fall it. 

S, The screw to take out the crane when the gun 
with the trepeid is to be folded up. 

9. The trepeid whereon it plays. 

10. The chain to prevent the trepeids extending too 

far out. 

11. The hooks to fix the trepeid, and unhook when 

the same is folded up in order to be carried 
with the gun upon a man's shoulder. 

No. 12. The tube wherein the pivot of the crane turns. 

13. A chaigc of twenty square bullets. 

14. A single bullet. i. , * 

15 The front of the clmiibers of a gun for a boat- 

16. Tlie plate of the cliambers for a gun for a ship, 

shooting square bullets against Turks. 

17. For round bullets against (Jlmstians. 

18. A single square chamber. 

19. A single round chamber. 

20. A single bullet for a boat. 

21. Tlie mold for casting single bullets." 

The parts of a gun are : — 

AnU'Chamber ; the cavity wliich connects the hol- 
low of the nipple with tlie chamber in the breech. 

Barrel; the tube out of wliich the load is dis- 
charged. 

Scad ; the silver knob for sighting on the end of 
the barrel. 

SoU ; the sli<Iing piece which secures the barrel 
to the stock. 

Breech; the piece containing the chamber which 
screws into the oarrel. 

BiUt ; the broad end of the stock which is idaceil 
to the shoulder. 

Cap ; the brass tube which incloses the worm of 
the ramrcnl. 

Chamber ; the cavity of the breech in which the 
powder is d slotted and exploded. 

FiUte^bree^ ; the iron piece on the gun*atock 
which receives the breech*claw.s, and assists in hold- 
ing the bftiTKl firmly to the stock. 

Ouard; the metallic somll which defends the 

triggers- 

HeeUpl'fte ; the plate on the butt. 

Lt^ ; the piece of many imrts by which tlie gun 
is fired. See Guk-lock. 

Loop ; the clasp on the barrel through which the 
bolt passes and secures it to the stock. 

Mipple ; the tube on which the cap i.s placed, and 
through which the powder reaches the charge*. 

Nipple or cone wretich ; a small turning tool for se- 
curing or loosening the nipple, to and from the barrel. 

Pipes ; short tubes wliich hold the ramrod to the 
barrel. 

Ilib (upi**er and uadcri ; the renter-piece which 
unit4ts the barrels 

Side-nail; the screw which fastens tlic lock to 
the ban'cl. 

Sight (bi'eech and muxzle) ; nn object or depres- 
sion on the breech, a bead or knob on the muzzle, 
by bringing whicli into line with the object the 
line of fire is directed. 

Trigger-plalc ; the iron plate in u liich the triggers 
work. 

IVann ; the screw' at the end of tlv remrod. 

Of Uic gun-lock the puit.s are the 

Bridle. Co(*k, or hammer. 

Chain, oi* swivel. Lock-j)late. 
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Main-«i>ring. 

Sear. 

Senr«H{»ring. 

8{>ring*ciianp. 



Tumbler •smw. 
See Gvk*lock. 



The first patent in th« United States for a breech* 
loading fire«ann was to Thornton and Hall of Korth 
Yftiinouth, Mass., May 21, 1911. Betwiten that time 
and 1839 more than 10,000 of these arms were made 
and wen^ issued to the tiv>ops in garrison and on the 
frontier. This jcni is ivpivscnted at A', Plate 10, 
and had a bivoo)i*block, which was hingixl on an axial 
pin rtt the rear, and tipped upwardly at front to oxi>ose 
the front end of the charge-ohaml)er. The f1int*JOck 
and nowder*pun wei*c attached to the vibrating 
bn'fcn* block. The aim is shown and dwribed in 
detail in Geneml Norton’s ‘‘ American Breech-Load* 
ing Small-Aims,'’ New York, 1872. 

Before the war of 1861 -65, the nrincipl breech- 
loading small-arms wei*e ShaiTis’e, Hunisidc's, May- 
iinnl’s, Merrill's, and Spencer's. 

Sharps a liflc [0, Plate 16) has the barrel riridly 
attached to the stock, the rear being oi>ened or clooed 
by a vertically sliding breech-block, which slides^ 
and dow n in a mortise operated by the tngger-gnard, 
which is pivoted at the front end, or by a lever. 



The primer consists of small pellets of fulminate in- 
cloM in a copper casing so as to be water-proof. 
These are placed in a pile in a hole in the lock-plate, 
foroed upward by a spiral spring, the upper one fed 
forward oy a nhinger, caught bv the cup of the ham- 
mer, and earned Sown upon the nipple. The car* 
trid^ is in cloth, the end covered wim tissue-paper 
eatumted with saltpeter, through which the fulmi* 
Date will ignite the .powder. 

Burnside’s rifle (P) has the barrel attached to 
the stock, the breech*piece being pivoted beneath 
the barrek so as to swing downwai*d and ex|iose the 
chamber in the front end of the breech-piece for 
the insertion of the cartridge. 



In Hsjiiard’s riHe (Z» the barrel is pivoted to 
the front end of the stock, and its rear end tips 
upwardly, exposing the chamber for the cartrid^, 
wnen the barrel is tipped down against a solid 
breech-pieoe and locked. The Maynard primer con- 
sists of pellets of fulminate placed at regular inter- 
vals between narrow strips or i>aper. This is coiled 
in a chamber in the lock -plate, and is M forwaid bv 
a wheel 0 {>erated by a hammer, so as to bring a pel- 
let on top of the nipple at each dischaige. 

The Merrill gun (^) was constructs fora paper 
cartridge. The breech was closed by a sliding plug 
locked in place by a combination of levers. The 
ehar^ was exnlod^r*d by a copper cap, placed npon 
the nipple in the ordinary manner. 

The Spencer riAe (F) is both a magadne and a 
single breech-loader, seven cartridges bmng placed in 
a magasine in the but, and being thrown forward to 
the chamber os required. The hrcoch-block is a 
sector pivoted beneath the level of the barrel, and 
retreating backward and downward to expose the 
rear of the bore for the insertion of the cartridge. 
The trigger-guani forms the lever for moving Uie 
brseeh-nfock. 

The Roberts gun (L) has a breech-block pivoted 
at the rear, OMrated oy a lever which extends back* 
wardly over tne small of the stock ; the forward end 
of the breech-block being depressed, the center of 
its motion and its abutment in tiring being a con- 
cave solid base centering on the exact prolongation 
of the axis of the bari'el. The hreem parts am 
four in number, articulated without pins or screws. 
The firing* pin passes centmlly through the breech- 
block, and is driven forward on the center of the 
cartridge by a blow of the hammer. 

The Martini gun {A) is the invention of a Swiss. 
The breech -blocK is pivoteil at its upper i*ear portion, 
being moved up and down by a lever at the rear of 
the trij^r-guavd. The firing is by a spiral spring, 
which actu.atcs a firing- pin. The car triage -shell ex- 
tractor works on a pivot below and behind, the barrel 
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being operated by the descent of the front end of the 
breech-block upon one arm of the bell-ci'ank lever. 

The Chassepot i^uu (B) in the French ann, ami is 
named after its inventor. It is what we tenn a 
bolt'giin, an opening on the right hand of the cham- 
ber admitting the insertion of the cartridge. The 
forward thrust of a knob drives the cartridge into 
the breech, and a partial rotation of the knob locks 
the breech-piece. The firing is by a needle. 

The Prussian needle-gun {O is also a bolt-gun, 
having an inner bolt which forma the hiing-pin, 
a sleeve around it, and an outer cylinder. The jwrts 
are shown with the needle in its firetl position. 
In preparing to reloa<l, the rear knob is \vitbdi*avvn, 
anti the axial bolt retained by a catch which 
engages a projection, withdrawing the needle. The 
changer is then unlocked by the knob and slid 
back, the cartridge inserted and driven into the 
breech by the chamber, which is locked by a partial 

rotation. The firing U done by releasing the needle- 
bolt. 

The Ltidley gun {0) has a breech-block pivoted 
beneath the barrel and mtating backward and down- 
ward to open the chamber. When in position for firing, 
it is fastened bv a locking-brace which is o[»erat^ 
by a B])rin^ and vibratea on the same axis as the 
hammer. The breech-block is unlocked by a cam 
and thrown back by a |««l attached to the locking- 
brace and actuated by the hammer. 

The Westley-Ki chard s gun (H) is an English arm 
having a jn voted bi*eech-block whose finnl end is 
depressed by the action ol’ a lever pivoted to the 
stock beneath the rear of the liarrel. 

The Snider gun (/), built at Enfield, England, is 
similar to our Springfield convei-ted rifie, of which 
presently. The oi*ci*cli -block is liince<l to the rear of 
and above the barrel, the block throwing upward 
and forward, exposing a chamber in rear of the bore. 
Into this the cartridge is droppwl, pushed into the 
bore, the block brought <lown and looked by a latch 
in the rear. The tiring-pin passe s obliquely through 
the block and is struck by the oidinary hammer. 

The Bcnlan form of this type is shown at 
and has a breech-block in tw o sections hinged to- 

^ the Peabody gun, which has a falling breech- 
block, hinged at the rear and depicssed by the 
g\iard-lever, whose short arm engages in a rece^^s of 
the block and controls iu movements. When the 
block is down, the cuitridge is slipped into the bore, 
and the piece is fiml by the fall of the hammer upon 
a firing-pin sliding in a groove in the side of the 
block, In opening to reload, the block drops ujH>n 
an elbow lever and withdraws the spent cartridge- 
shell. 

Allen's gun (M\ is double-barreled, and the breech- 
block is hinged at the side, swinging upwardly and 
laterally. It carries both firing-pins, and is locked 
shut by a latch. 

Plate 17 gives views of the three arms recom- 
mended this year (1873) by the army commission 
at Springfield. 

It is tlic Springfield am, having a breech-block 
hingwl to the upper edge of the banrl and swinging 
upwatnl and fonvaid. The indorsement of the 
board, as the best all things coii»idei*ed, entitles it 
to an honorable place in the series of examples. It 
is a side view of the gun, %vith the bivcch-block 
thrown up ; a in Ibe bottom of the irceiver, c the 
biTech-pin, with its circular recess to ivceive the 



cam-Utch /, which loi^ks the bm-ch-l;loek in place ; 
ff is the caiD-lattdi si>ring, h is the firing-pin, which 
'transmits the blow of the hammer to the priminff 
of the cartridge, and is pressed l«ck by a spinu 
spring after the delivery of the blow ; / is the cart- 
nd«-shell qector, t' its spring ; I an incline which 
tipe up the ejected shell so as to throw it out of the 

i? U • top view of tlic pan with block closed. J? 
is ft longitudinal vertical ecction with the hieech- 
block efosed. The dotted lines show tin? hloi!; 
raised. 

The bmech-block is rai«<^ upward and forward iu 
the act of opening by a thumb- piece whir h re 

leajws it by turning up the oam-latc h out of its recess 
in the breech-pin. When fully ojvn, it discloses the 
chamber, or rear end of the Iwrrel, I’endy for the in- 
sertion of the charge contained in a copper cartridge- 
casc, holding seventy grains of musket- powder, and 
firing a bullet ^ of an inch in diameter and weigh- 
ing about 400 mins. When the breecli -block is 
closed, it is held down anrl braced against the effort 
of the heaviest charges by the ram -latch, which flies 

into place in doting. The piece is fired by the ordi- 
nary side-lock taken from the old muzzle-loaders. 
In opening the piece after firing, the breech-block 
strikes th^omp on top of the extractor, and revolves 
it so as to carry the now empty cartrid^-shelt to the 
rear. After pSMug a certain iwint, the spiral spring 
in front bt the extiwetor is released, anu accelerates 
ita motion, so that the cartridge ia thrown sharply 

X inst the beveled surface of the ejector-stud, by 
ch it U deflected upward and expriled from the 
g^n. 

S ff m two views of the Elliot carbine recom- 
mended by the same boaid for trial in the field, m 
exhibiting ** remarkable facility of manipulation in 
requiring^ut one hand to work it.*' This arm has 
a breech-block hinged to the breech- pin and oper- 
ated by the hammer. Fig. S shows the gun in load- 
ing position, and ff in. the position ready to fire.'* 
Amr firing, the hammer d is pulled back to the po- 
sition shown in S, and in so doing draws by the 
yoke t upon the br^h-block a, to which it is piv- 
oted si c. This pulls down the front end of the 
breech-block, exp^ing the rear of the bari'el for the 
insertion of the cartridge. Having done this work, 
pin $ of the yoke riips out of the socket / into 
the mwer portion of the groove, while the lower 
branch of tne yoke engsges over the pin so that 
when the hammer is sgain pulled back, the breech- 
block is pushed up sgsin into the position shown at 
ff, where the hammer is ou full cock and the arm 
ready to fire. A is a strap which works the re- 
tractor, so that the shell is ejected as the breech- 
block is pulled down. S shows the cartridge-ejector 
pulled out ; S shows it in its bed. One pull on the 
namraer depresses the breech-block and ejects the 
empty shell ; another pull closes the breech-block 
and puts the hammer in position for firing ; a pull 
on the trigger tires the arm. 

r 2* ats two positions of the Ward-Burton gun, 
which ia on the boU principle, like the Prussian 
ueedls-gun and the French Chassepot. This gun, 
in its magazine form, w*ob also recommended **for 
farUier trial in the field.” This gun, having been 
fired, is opened by raising the handle a of the bolt 
and withdraw ing it directly rearward ; the position 
is shown in Fig. T’ of Plate 17. As the cartridge- 
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shell is pulled out by the spniig*hook ou the up|ter 
edge of its flanged vim, the pin which rests against 
its lower jK>rtion comes in contact with the front end 
of the trigger •pin, which ti[>s it up and throws it 
out of the leceiver. Another cartridge is then intro- 
duced by hand or by automatic devices from the 
magazine, and pushe<l into the bore of the gun by 
the longitudinal fornard motion of the bolt. Near 
the head of the bolt is seen a part of the sectioDal 
screw which enga^s with a corres)>on^ng section 
within the gun when the piece is closed^ and the 
handle turned down into placet ^o as to a^port the 
bolt against the force of tne discharge. The liring- 
[un U an axial spring-pin released from the bolt by 
a downward pull by means of the trigger and lever. 
Fig. T is the position ** ready to fiti^ the driving- 
spring being condensed and ready to act. Pig. T' 
snows the toU withdrawn and the ^rtridge iumbling 
out. When the bolt is withdrawn, the deeve of the 
flring.phs is so far retractal that a shoulder catches 
behind the trigger. When the bolt is pushed home, 
drivioff the csitridge into the barrel, it leaves the 
sbonmr of the firing- pin resting against the trigger, 
as shown in Fig. T. 

Plate 18 shows three other American forms of 
fire-arms, and the Swiss adopted pattern, which is a 
bolt needle-gnn. 

U ET tie two positions of the Kemmington gun ; 

the left4iand figure is fired,” the right-hand 
** ready to load.” The breech*block b swinp upon 
a strong pin within a mortisn of the stodc e u a 
tumbler which braces the bre^b-piece against recoil 
at the time of firing, and forms a nart of the ham- 
mer which strikes a firing-pin, whicn passes through 
the tumbler and is driven against the cap or part of 
the cartridge-case containing the fulminate. 

The breech-piece b and tumbler e are so formed 
that when the formes is closed the rounded upper 
portion of the tumbler works in a concavity in the 
nack of the breech-piece, as shown in Fig. U, and 
wheu the hammer is drawn back to haR'-cock or 
full-cock the rounded back of the breech-piece works 
in a concavity in the Aunt of the tumbler, as shown 
in Fig. U, This mode of matching the breech- 
piece an<l tumbler prevents the j> 06 eibility of the 
nanimer falling until the breech -piece is perfectly 
closed, and so obviates the ^ssibility of premature 
exploaion of the charge. The extractor, by which 
the discharged cartridge -shells ai^e drawn out fiom 
the chamber of the Ixtrrel, works between the re- 
ceiver and the breech-piece, and is operated by the 
opening movement of the latter. The breech -piece 
is opened by the thumb- piece. A gusrd-Iever d 
prevents the trigger being arawn when the breech- 
jkiece is open. 

^'^arc two views of the Dodge bi*e<ch-loader, 
shown as a double-barreled breech -loading fowling- 
piece. ^ is a perspective view, and fT' a section^ 
view. The baiTels are hinged to the front end* of 
tlie stock, so as to tilt upwardly it the rear and 
nearly balance upon the hinging-|>cint, the motions 
being made by inenns of the pivoted lever d, which 
laps over the trigger-guard and locks the barrels in 
fmng position by engagement of a hook < with a pin 
paseiog through the lug (/. The front end of the 
lever extends beyond the pin on which it turns, and 
works in a slot in the center of lug g beneath the 
barrels, which it selves to elevate and depress. As 
the barrels are elevated, the front end of the lever 
strikes against a projection on the stem of the ex- 



tractor, and retracts the spent ca it ridge capsule. 
The frame c is made of a single piece oi metal ex- 
tending from the front, where the nan-els are hing^, 
to the grip in the rear of the breech ; and the locks 
mo fitted in recesses therein, dispensing with sepa- 
lute lock -plates. The locks are ** rebounding/' that 
is, they go forward and fire the cap and return to 
h^f-cock. 'The hammers draw back the firing-pin 
when full-cocked. Tlie barrels are, adjusted on the 
frame, and wear is compensated by means of ^e 
block b. In use, the left hand need not be moved 
from where it is in firing ; the bieech is brought under 
the right arm, the lover thrown down, fresh cart- 
rid^ inserted, the lever returned, the hammer 
cocked, and the piece is ready to file. 

The gun adopts by the Swiss Federal goveminent 
has the magazine end cartridge-carrier of the Win- 
chester, with the needle-exploder and bolt breech. 
The large figure is a loiiritudinal centml section ; x 
is a perspective view of Ae licit, fiiing-pin, and lever 
detached ; is a view of a piece of tin* breech-cyl- 
inder ; is a view of the cart ridge -carrier detach^. 
The motions are as follows : the lever a is raised, ro- 
tating on the firing-pin 6, end cocking the latter by 
tbe pressure of a cam upon the transverse trigger-bar 
c ; tne bolt is then diawn back, carrying the firing- 
pin and the hook, which retracts the spent cartridge; 
the motion eventually rocks the bell-crank lever d 
and raises the esrrier e, which brings another car- 
tridge in line with tbe barrel. The holt A is then 
pushed back, piessingdown the carrier e and driving 
the cartridge into the baiTsI ; a partial rotation of 
the bolt, meana of the lever a, locks it fiiinlv by 
the of studs f on tbe bolt behind lugs 

g on the breeeh^yliuaer. The firing-pin bee re- 
mained on oock since tbe first motion oi seml-mta- 
tion of tbe bolt, and is now pulled olT by tbe trigger. 
The eomUnatioD is known as Vetterlins. 

F' is the Henry magazine rifle, now known aa tbe 
Wincheeter repeating-gun. It may be used as a sin- 
gle-loader or a repeater. Aa a repeater, tbe motion 
of the lever a withdraws the spent shell of the pre- 
vious charge, raises tbe hammer, recharges the gun, 
and relocks the breech mechanism. Ine magszine 
contains seventeen cartridges, which can be dis- 
charged in as many seconds. With single loading, 
the cartridge is placed in the carrier- block, and a 
single motion puts It in order for firing. The car- 
tridges are placed in the magazine by pressing them 
through the trap b ou the right-hand side of the 
gun, the magazine being easily filled while the gun 
swings at the side. They arc fed from the magazine 
into the carrier- block by a spiral spring. 

F is a section of tbe gun immediately after dis- 
charge ; e is an empty shell ; d one in the carrier- 
blocx ; $, one in the magazine ; by the forward 
motion of the lever a the links take the position 
shown in F', the piston g is withdrawn, raising the 
hammer to the full-cock, and extracting the empty 
shell e, which is thrown upward at the same time 
the carrier-block A with the carriage which it con- 
tains is raised by tbe lever i placing the cartridge 
opposite tbe chamber. This position is seen at / 
T^e returning motion of the lever drives the piston 
forward, leaves the hammer at full- cock, forces the 
cartridge contained in the canier-blodc into tbe 
chamber, drops tbe carrier-block to receive the fol- 
lowing cartrioge from the magazine, and places the 
ami in readiness to be fired. 

The United States has adopted the Springfield. 
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England adopts Snider's improrement on the 
Enfield. 

Franctt the Chassepot* 

Belaum, the Albini. 

Holland, the Snider. 

Turkey! the Remington and Winchester. 



Austria, the Wanzl. 

Sweden, the Hagstrom. 

Russia, the Ijsicfley and Berdan. 

Switzerland, the wiuchester. 

Portugal, the Westley- Richards. 

PnissM, the needle*gun. The well-known form 
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PLAn X71. BRSECB-LOADINO 71RE-ARM8. 



(Afwrko* owi Ewopm%.) 




shown at C, Plate has been snpeneded by the 
ifauHr gun. See Ncsdlb-oujt. 

The breech -loadert purchased by the Anericau 
remment between Janoaiy 1» 1861, and January 
, 1866, were of number and kind as follows % — 



Plre Arm. Fig. 1028 sho\vs the new service 
gimof Capi. Gra$, HdopteU for the French army. 

The upper figure i>howf tbe piece in the |>osltlon u the 
eertridge U being extracted, end the lower figure ee it ie ready 

Fig. 1028. 




Ballard . 1,500 

Ball 1,002 

Burnside, . . 65,667 

Cosmopolitan . 9,342 

Gallagher . . 22,726 

Gibbs . 1,052 

Hall . . 3,620 

Joslyn . 11,261 

Lindner . 892 

Merrill . 14,495 



Maynard . . 20,002 

Palmer . 1,001 

Remington . . 20,000 

Sharpe . 80,612 

Sinim .80,062 

Spencer . 94,166 

Starr . . 25,603 

Warner . 4,001 

Wesson 161 
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to fire. ^ Ifl ttie moratile brecrh piece oper&ted hj the leeer. 

C U the dog, nt the «nd of which & hiitlon, tofrhleh the 
rod i>of thchrlngr pin c Uetteehed. P ie the colled epriag, 
which thrown the pin forwiivd. t'or loading the guu, tlie 
parts are rtrewn beck as shown in the upper figure. The 
eartridee Is inserted and the holt by the lever B is drawn 
forward. While this Is being done, a stop, 0. enters a esm 
groove, K, in the side of the bolt A so that (he latter i* forevd 
to turn os It is brought forward In the lower figure it will 
be noticed that the notch on the dog Cls almost in conloet 
with the spHog stop / governed by the trigger. By pulling 
on the litter, this stop le withdrawn, and the needle is 
thrown forward by Its spring, striking and exploding the 
mtridgo. At J Is the extractor, the part containing which, 
though drawn bark, does not turn with the movable breech, 
so that thesprinf hook always grasps the rim of the cartridge 
esse from above. With this gun it Is stated that 45 shots can 
bw fired in three minutes, cITectIve at a range of 6,190 to 6,440 
feet. 

Flint-lock. The old*fafihioned lock for tire* 
arms, in which the coc.k held & piece of flint und 
came glancing down upon the stem <^p of the pan 
which contained the priming. 

Flintdocka were invented early in the aeventeenth 
century, and gradually am>er8e<le(l the match^lock. 
Pyritea or marcaaitc was also used. See Oun*lock. 



Por^ward«*llr6 Car'trldge. One in which the 
fulmiimtc is at or in the 
base of the ball, forward 
of the \)owder. It is ex* 
ploded liy a stem d, as in 
the figure, or else by a 
needle which penetrates 

the whole extent of the ^ Forward-Fit* CarmVgs. 
»owder, and strikes the 

ulminateiii the base of the bullet. SlecNEbl)LE*oux. 




I 



Prlc’flePivl’nier. A small braaa tube filled with guiv 
powder, and having a smaller tube containing friction 
compo^ticn Insert^ at right angles near the top. Hw 
composition is Ignited by means of a roughed wire in- 
sert in the smaller tube, which is rapidly drawn out by 
a lanyari having a hook at the end. 

The composition consists of 2 parts sulphuret of an- 
timony and 1 part chlorate of pertassa, moistened with 
gum water and dried. 

Pric’tioiHiibe. (Ordnance.) A tube containing a com- 
position which is inflamed by friction, and iriuch is plac- 
ed in the vent of a gun to ignite the charge when the 
lanyard is pulled. See FRICTION-PRIMBR. 

Frl'seL Tlie njovable plate of steel ]i1ace«l verii- 
callv above the pan of a gun-lock to receive the blow 
of the ^laph^tnc^^. The form of tlintdock which su- 
perseded the wheel -lock. 

Ful^ml-nata. Beckman states that fulminate of 
gold was discovered by a monk in the fifteenth cen- 
tuiy. This substance, which explodes more rajiidlv 
and with greater local foi*ce than gunpowder, is made 
by precipitating a solution of chloride of gold by 
an excess of anunonia. Mr. Forsyth discovered that 
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by treating mercury as the old monk had tieutvd 
gold, an equally powerful but far li^ expensive ful- 
minate might l>e made. This he mixed with six 
times its weight of niter, and the result is the )wr- 
cuss ion- powder which, in the form of imste, is Uhcd 
for charging <!Op)>er caps for tire- arms. In modem 

S raetica the proportion of niter has been much re- 
uced. 

Dr. Allen tells me that something made of gold, 
which they call in chymistiy .^terum a 

grain, 1 think he said, of it, put into a silver 9i\toou 
and fired, will give a bloa' like a nnisquett, and 
strike a hole through the silver spoon."— ^ Pep vs, 

1663. 

A fulminating powder which explodes when 
heated to 360^ may be made of niter, 8 \mtP ; diy 
carbonate of potash, 2 parts; sulphur, 1 pari. 

Fume. A tube or casing filled with combustible 
material, and used for igniting a charge in a mine 
or hollow projectile. 

The invention was undoubtedly contemiwraneous 
with that of hollow projectiles. 

BloMing/ttse ; useil iu mining and quarrying is 
filled with a slow-burning composition, allowing 
time for the operatives to reach a place of aafety be* 
fore it burns down to the charge. 

Cf>niHnation‘fuAC ; for hollow projectiles, rom- 

t irises a time*fnse and a percussion or concussiou- 
use nnite<I in the same case. 

The former is designed to explorle the charge m 
case tlie latter fails to act on striking. 

C<mcuisum-/u»c ; for hollow pro^ctilcs. Designed 
t6 explode the charge when the shell strikes an object. 

£^ccirU-/uM. One. adapted to lie ignited by the 
passage of an electric sparx through it. 

PtrcttAsion>/uJie ; emt>races a capsule charged with 
fulminate, which is exploded by a plunger or its 
ecitti valent, when the projectile strikes. The plunger 
is held by a pin sufficiently strong to keep It in 
place in case or a fall, yet weak enough to be severed 
ny the shock of striking. 

Sa/et}j‘/wc; a coril or ribbon-shaped fuse filled 
with a fulminating or quick -burning comiwaition, 
and sufficiently long to oe ignited at a safe distance 
from the chamber where the charge is placed. 

TWpe-^wae ; belongs to the class just mentioned, 
and is so called from its shape. 

Tifru^/im ; one which is adapted either by entting 
off a portion of its length or by the character of its 
composition to bum a certain definite time. 

Fig. 2182, a 6 is the common wooden fuse for 
shells ; the central cavitv is filled with a composi- 
tion of niter sulphur anct mealed powder thoroughly 
incorporated together, and uniformly and compactly 
driven by means of a mallet and drift. The open 
end U capped wdth water-proof pai>er or parchment. 

For use, a part is sawed off at the smaller end. 

The number of seconds which the remaining com- 
position will bum is indicated by the annular linen, 
so that cutting off a greater or less portion regulates 
the time of burating of the shell. The fuse is.in- 
aertefl in the fuse -hole when the projectile is re- 
quired for use, and the cap removed previous to 
loading the piece. 

Paper fuses containing com position a which burned 
at the rate of two, three, four, and five seconds to 
the inch were formerly (*m ployed for field artillery 
in the United States >ervi(.e. A wooden fuse-plug 
was driven into the projectile when prepared for aer- 
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vice, And the fuse inserted therein at the moment of 
loading. The dilTcrent kinds were indicated by their 
color. 

Tljeae were succee<le<l by the Bonn ami fuse c, 
which consists of a fiat, circular, screw* •threaded 

[ dece of an alloy composed of equal parts of tin and 
ead, having a deep annular channel extending 
nearly around its lower surface, into which the fuse 
composition is pressed, communicating with a maga- 
zine of fine iiowder. The composition is protected 
by an annular piece of the same metal, which is 
forced down over it by pressure, and turned to a 
smooth surface. The upper part of the fuse is 
graduated to quarter*seconds up to five seconds, so 
that by removing the thhi metal covering with a 
small gouge at any particular mark, the composition, 
when ignited, will burn the length of time that the 
mark iiidi(!atea before reaching the magazine which 
coiiimunicatea fire to the bursting charge of the pro- 
jectile. This fuse rests in |»Hrt on the walls of the 
shell and in part on a perforated iron fuse-plug, 
set in a smnller orifice central to the exterior 
fuse -hole. When screwed in. it is cemented to the 
shell by white lead ground in oil, rendering its ex- 
traction somewhat difficult and dangerous. To 
obviate this modification has been contrived con- 
sisting of a fiat ring which contains the composition 
inserted into an annular groove surrounding the 
hole through which powder is poui*cd into the shell. 
As this mav be nuule smaller than the ordinary 
fuse-hole, the efficacy of the bursting charge for 
shattering the shell is increased, while the charge 
may be n* moved without disturbing the fuse ; thas 
greatly lessening the danger of accidents, when it i.s 
desii'ed to it*movu tlie |M>wder. This form also acl- 
mits of longer burning fuses than the original Bor* 
Ui^nn. 

Brass fusas having a crooked channel to pi*event 
the entrance of water between the exterior priming 
and the fuse composition are also employed, more 
pLtrtioularly in the naval service. 

The English Boxer fuse has a main channel for 
tlie fuse-corn position, and two smaller chaiineU filled 
with mealed powdiT communicating therewith and 
with each other, flolcs i:ortvs|>ondiiig to the lengths 
required to burn various times are lK)n»d from the 
exterior of the fuse -case to thc-v, and fillwl with 
pipe-clay, which is ivmoved from the proper hole 
when the projectile is inserted into the gun. 

Powers fuse / (Fig. 21b2l admits of wing turned 
wdthin the {dug, which is screwed into the .shell so 
as to bring oori'es[)onding a|H*rtures in the and 
the plug into communication. These are ho ad- 
justed to each other that the com]>osiUon may be 
made to fire the bursting charge at the eX|)iration of 
a greater or less number of seconds. 

Fuse.s on this principle have lx»r*n comhinetl with 
the percussion -fuse, constituting the combinaiioa 
fuse. 

Previous to the introduction of rifleil cannon and 
elongated projectiles, a number of attempts had 
been made to produce a fuse adapted to spherhuil 
projectiles whi^di would explode on striking. 

One of these, of Prussian origin, wa.s eoni[>osed of 
a glass case containing strong sulphiiriu acid, and 
wrapped with cotton w*ick soaxed iti a comjiosition 
of chlorate of jK)tash and flowers of sulphur, with 
pulverized white sugar ami alcohol uddetl to give 
consistency. This was cappp<l with a leaden breaker, 
which projected b^*yoii(l a pa|>er case in which the 





Fig. 2132. 
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tube and wwpijcr were enclosed, und the whole in* 
serted within a fuse -case partially iUhiil with hard 
driven mealed |K)w<ler. Tliis wa.s ignited on firing, 
\nd soon hnnietl away, leaving the glass tube un- 
protected, so that tile weight of the breaker won hi 
ciuse it to be shattered on striking an object, setting 
lire to the wrapper, which in turn cxpio*leil the 
bursting charge. 

SjiUngards Belgian concussion fuse contained a 
conical tube of jdastcr of paris clos^il at top .snr- 
vouiuled by oi-d inary fuse-oompo.sition, which m 
burning left the tube unsu])ported, allowing it to 
break when striking, so that the fin^ should com- 
inniiicate directly with the charge. 

Fuses which explode by percussion or concussion 
present no cUfficulty w'hen employed with elongateil 

projectiles for rifled guns, wliich strike point fore- 
most ; and a variety of such, differing slightly in 
details of construction, have been succe&sfullv em- 
ployed 

Bickford’s fuse, English patent, 1831, waaspecially 
intended for mineiV use. 

It con.sists of a cylinder of gunpowder or other 
explosive matter coveivd by a clouble layer of cord 
and varnished. A similar fuse covered with a water- 
proof composition was designed for submarine blast- 
ing. 

In electric fuse.s the heat necessary to fire the 
charge in imparted either by the |>a8sage of the cur- 
rent through a fine wire, usually platinum, or 
through a chemhial mixture rendered conducting by 
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containing a salt of oo|»i»er. / illustrates one of the 
former, in which the guttR-{>erclia covering ia re. 
iiioved from the ends of the conducting wire.s, which 
are connected by a fine wire of )datinum ; these, 
with the charge of fine grained powder, ai*® enclosed 
in a water tight enveloj>e of giitta-]»ercha. g is one 
of the second class, known as Statham’s. Its opera* 
tion depends on the fact that a copper wire covered 
for some time witli vukani^.ed rublier becomes coatctl 
with a layer of sulphide of copi>er, which is a mod* 
erately goo<l electric conductor. This is utilised 
l»y twistiJig a piece of ruhb<»r-covereil wire so as to 
form a loop, when part of the covering is removal 
aS shown at n, atid the wire severed. Conaeii«ently, 
when a spark is [Kissed along the wire, on ivaching 
this spot it must follow the film of sulphide adher* 
ing to the rubber ; and the resistance which it has 
to overcome causes the sulphide to ignite. 

t j k illustrate ShaffuerVs blasting fu 8 t*s and car* 
tridges. i, a hollow cartridge provided with central 
an<l diverging spaces occupieil by a series of fuses 
ami loose* idlro-cotton, the whole coveml with a 
water-proof casing into which the ends of the con- 
ducting wires pitss. 

j. The main wires which pass to the mine or car* 
tridge arc coiniec}«al i»ysma)I«*r wires to the fuses, a 
uumbiT of w hich are place<l in a single chaige of ex- 
plosivi! material. 

k is provideil with a wooden head enclosed in 
an indented cyliudor closed by a caj) ; the head 
has a recess for the fuse com [^si tion, and another 
for the uon-conducting cement which surroumU 
the wires where they cuter the head. 

h hs the Abel fuse. This consists of a wooden 
head having a centml longitudinal opening and t«*o 
parallel transverse ones. Through the former two 
insulated conducting wires are passed, the ends b of 
each bedng cut off smooth at some distance from the 
head, and covered with a tiii*foil cap containing 
priming. The gutta-percha is removed from the 
other ends of the wires, and they are inserted and 
secured in the two transverse nolti before men* 
tioned. When re<piired for use, a case containine 
dne grained powder is tilted over the shoulder c and 
secured by twine. 

Bishop's electric fuse d c comprises an inner and 
outer cylinder protected by a perforated cap through 
which the »e|>aratcly insulated conducting wires 
)mss. 

Puse^ut'tar. An implement for g|^ng time- 
fuses to the desired seconds and fractions. The 
Bormann, or metal -fuse cutter, is merely a small 
gouge; about one tenth of an inch in width across 
the blade, and is used for cutting away the ^iii 
shell of metal which overlies the fuao-compoaition. 
The cutter for paper fuses for rifled guns, wiuch ne* 
cessarily are required to bum much longer, is more 
usually called a fuse -gage. It is a block, of wood 
with a graduated brass gage let into one side, and 
having a hinged knife working on the same side, 
like a tobacco-knife, by which the fuse, which is 
marked on the side to seconds and fmctiolis, is ent 
otf 80 as to bum any i-equired 

Puae-lock. For miners. 

A spur on the spring at- 
taches the lock to the fuse 
when the hamirier is set. 

The <log is pulled by a long 
cord from a distant position 
of safety, releasing tne ham* 



mer, which explodes the cap 
and lights the fuse. 

Fuse-mak^ing. A ma- 
chine having a vcriical rota- 
ry shaft through which the 

|K)wder descends around a central cord delivered 
Iroin the »pool K. Threads from tlie sjools d d, etc., 
placed on a rotating frame, are wound about it as it 
descends, forming a twofold covering, which is com- 
[Kicted ttioiind the composition os the fuse passes 




Fv.t; -ilfoArtne Mofkine. 



through the ring t at the upper part of the slotted 
shaft M. 

Fuse-saw. A tenon -saw used by aitillcry-men. 

Fuse-setter. An implement for driving home 
wooden fuses. It consists merely of a C3diiuler of 
woo^l or brass, with a recess at the end fitting the 
end of the fuse, which is driven into place bv a 
mallet. 

Fuse-tape. A flat form of fuse, coated exter- 
nally w’ith pitch or tar, and served to pi'event the 
coating from cracking, or covered witli two warps 
and an inter[»osed lap of cotton. Other forms might 
be noticed. 

Fu'sil. A light flre*ann or musket of an anti- 
quated pattern. 

— G — 

Osr^rote'. A Spanish instrument of execution. 
The victim is fa.stened by an iron collar to an up- 
right post, usually in a sitting posture, and a knob 
operated by a screw or lever dislocates the spinal 
column, oi’ a small bla<lo severs the spinal cord at 
the base of the brain. 

6aa Check. A ring at the rear of the cham- 
ber of a csinnon wliich prevents the escape of gas 
rearwaidly iu breecik-loading guns. Also known 
as an f« 6 /urulor. 
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OUi'xing Bftr'rel. {Pcwdfv UakinnA A re- 
barrel in wbicli powder la glasail with 
^^rapliite. A barrel lioble 400 puuoda and makc 4 
40 ix'Vidutioiis per minute, an adilition of 0.5 cn. of 
irrapliite beiu^ made for each 100 ll>« of powder. 
40 miDiitee ie require*! for each charge. 

Or ad'u-a''tmg Sight. ( Ftrt a rmn . ) 0 oe grad* 
nnted for dixtnuce, wind, etc See VKHNitt Scalb 
Sight, for the former; Wind Gaok 8 jciiT,f6r 
the latter. 



Oran'u*la'ted Wood Pow'der. The inven- 
tioQ of Captain SchuUxe, of the Pruaaian army. 

Wood li Mkwod into Ao« venter* ecrott the fraia. TboM 
ventort ate ohippod into jibaII cube*. Th« atTiIj »ad mIu* 
bit tubttencef m lemovod, ead Che little cube* era traeied 
with 4 miitura of 40 pertt by wolfht of nitric ecid (of i.4d 
to 1.6 i) end 100 pare* luKphurle eeld (of 186), end rat eolde 
to cool. Six peril of wood It edded to 100 perCt of the edd, 
ctirrine conitently for 8 houn. The freiiu ere dried in a 
eentrifuiral machine, weihed in runniog weter, boiled la a 
Week lolutioD of oerbonete of aode ; egeln weahed end 
dried. The grains are than heated with potash or Heivta al* 
irate, dried at a tomparatura of 90^ to 112^ Fah. for 12 b our*. 



Oran^u«l acting lda-china^ ( Gnnpovxfer 
inif.) 1'he granulnting machine worka upon the 
broken pieces of powder cake, to reduce tltcm into 
the proper size of grains. 

It consists of two bronxe side frames supporting four naira 
of bronae toothed rollers plac«*d on different levvU and nav* 
lag their ax«s parallel and Jioriiootd. 

The flnt set is at the top of Che machine, about 2(V from 
the floor, and the prase cake, broken up between then, 
faUf OB to an inclined screen which conducts the (ragnieota 
to a second pair of rollers. A sucecaalonof f ibntory icrceoa 
aorta the powder Into grades sod dust. 

In the Petersburg arsenal the powder cake Is broken Into 

E lios by placing It in sieeci which contain a certain num- 
r of oroose balls. These sieves are attached to a vibra- 
tory frame, crushing the rake, the pieces failing through 
the bottom of the sieve intodraw'ers beneath. The grains 
are subsequently dusted, glased, and assorted. 



Fig. 2860. 



Orape^hot. Sphiuical iron shot nther lci« than 
hnlf tilt of tlic how of the* piece for wliieii 

they me intended, mid put up in 
sfaiufs couAi^tiiig of three tiers of 
tlm^ Ahot cndi ; the stnml 1ms a cir- 
cular cast-ii'ON ]>Inte at top and bot- 
tom comiectecl by a l>olt and nut ; 
two rings bind thn tii'es together and 
keep them in place. Grapti’shot ar<^ 
now little useef, except with guns of 
the larger cal iliers, iix»m 24-poii Oden'S 
uiiwarda. 

Quilted graj>c are fomicd by sewing 
the shot up ill a sort of canvas l»»g, 
wliich is aftoni ards wnip|»od around 
with twine or cord, &o as to form 
meshes ; musket bullets put up in 
this way wert*. f ormerly <»m played for blunderbusses, 
wall-pieces, and small aitillery. 




Grope- Sket. 



Gro€k**fire. An incendiary com}H>8iticm used in 
early times by the Tartai's, and afterwards by the 
Greeks. 

The invention U ascribed to Collinicus, an archi- 
tect of Heliopolis, the “city of the sun," after- 
wards called Baall^c. He is iv[Kiited to have de- 
serted the service of the CiUinh and entered that 
of the Empeixir Constantine Pi^oiiatus, a. D. 678. 
The Emperor Leo desciibed its iis<^ 911 ; the Prin- 
coKs Anna Comnena described its properties, HOC ; 
so did Joinville, 1249. 



^ In two sie^s, writes Giblion, tlie dclivemuee of’ 
OoustAntinoplc may l>e chi<‘tfy ascribed to the nov- 
elty, the tejTors, and the ivol efficacy of the Git«k- 
lire. It was poui*ed from large lioilers on the ram- 
jxwts, or laun<*1ied in liollow* baits of metal, or 
ilarted with airows and javelins, tw Uted round with 
flax and tow which had imbibed the inflammable 
oil In naval battles, fire-ships filled with these 
combustibles were cunied by the wind, that fanned 
their flames against the sides of the enemy’s vessels. 
It was usually blown tlnoiigli long copp**r tubes, 
planted in the prow of a galley, and fancifully 
shaped into the mouths of savagt^ monsters that 
seemed to vomit a stream of Hipiid fii'e. The art of 
compounding it w*as preserved at Constantinople aa 
the palUdiuni of the state. Its galleys and arrillety 
might occasionally Ihj lent to the allies of Rome, but 
the Secret of the On*ek-firc was concealed with the 
moat jealous scruple for above four hundred years. 
The Princess Anna Comnena, in mentioning min, 
sulphur, and oil os its components, only intended, 
it is probable*, to baffler eunosity by telling just so 
much as everybody knew alivady. 

In 1098, the fl«i*t of Alexis Comnenusused Greek- 
fire against the Pisans. His ships had “siphot" 
fore and aft, in form of syringes, which squirted the 
inflamed matters. 

Jt is belhtvccl that the sneient Ryzantinm was 
marked by the present walls of the Seraglio. Con- 
sUiitinu enlorgcd it a. d. 328, gave it its name, and 
made It thv rival of home. It was taken from the 
Grreks, ni 1204, by the Venetians under Dandolo • 
rcukeu by the Gmks, in 1201, uialer the EiinK i-or 
Miehael PaJafoIogiis ; eaptui wl hy the Turks in 1453. 

An old reci|»c for (livok-firo ie thus giv<'ii : — 

” Aspeltum, nvpta, ilmgtmtum, plx quoque Or»ee 
Bujpliur. vvrnicis Ue pvrt»lio oiiot^uv vlcro. 

UerruHl. «nl giaimia' Uneci Oidtur ignU/’ 

Another irads as follows : “Take of }mlverizetl 
min, snlplmr, and pitch eipial parts ; one fourth of 
op|M)|*nnHX and of pigi*ons’ dung well dried, dis- 
solvwl in turismtinc water or oil of sulphur; thesi* 
mit into a strong, close, glnng vessel amf heat for 15 
days in an oven ; after which distill (lie whole in 
the iimnner of spirits of wine ami keep for 

The contact of water would in mease the violence 
of this vijlainons com^»ouml. 

The savuiis of the Mnldh^ Ages wero well acquainteil 
with a nuinIxT of explosive mixtuivs, some of wliich 
were cs|Kvially Hh-eUve by the libemtion of poiwm- 
ous g;n«*a whieh a.spliy.\iated the enemy. In etlect 
like our iiuhIi rii stink-hills, hut not tlnown, like 
the latter, from a gun or mortar, hut juojected hy 
»juirt8or in bottles, after the maimer of a hiuul- 
gp?nade. Pix-ster John, who boenis to have com- 
biuitl ivgsil and s.iei-rdotal powers some where in 
Tarfcuy al»out tin* eleventh century (some say the 
thiiteen(h), is cited ns» particularly skilful in blow- 
hig up his enemies. He stuifed — $o says the 
legend — cop|K*r tiguiva with explosive and com- 
bustible mateihiU wbivh were emitted at the mouths 
and iiastrils of the efligics, making great haeoo. 

The Danisli liistorian, Sa.xo Grammaticus, n. 
1200, givi-s an aecount of a siiiiiluv eirntrivamv, wm\ 
hy » Gothic king. The devices of Ahduniedes, n*ho 
defeiidcHl Syracuse from the Homans, 212 n. c., were 
uieeliunical or optical, and do not seem to liave iu- 
volved chemical coiritxmniU. 

^^nade^. (Italian graxado,) A small shell 
wpiguitig about two pounds, and thrown hy hand. 
It 18 sai*l to have l>een first usf<l at the siege of 
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Wa<t|cUndonck, near CSueldres. The right company 
of each battalion >van formerly oompoecd of the taller 
uieu aimed with hand<gvriia<le». Hence the term 
gre^iaduT^. Various forms of grenades have been 
invented* some contHiiiing comimstihles, nu^siles of 
various sorts, Greek -fire, or other incendiary com- 
uuda 6-pounilm, and even laiger shells, have 
n used ab rampart grenades, being rolled over 
parapets against assailants. 

Oodni ^nades, with which an attempt was 
maile to assassinate Louis Napoleon, were spherical 
shells contaiinng powder and missiles, and having a 
lArgn mimbcfr of cones or nipples, each capped with 
u They wei e iiiiide in London. 

CKiilio»tlne. A machine for behea^ling persons, 
named after Joseph Ignacc Guillotin, a French 
physician (1738-1814), its siipposc<l inventor. He 
uid not invent it, hut seeing that his Kovolutionary 
friends had a laige job of killing ou hand, he sug- 
gested its use as a certain and comjdete ino<le of de- 
capitation. 

I>r. Antoine Louis, of Paris, had the. credit of its 
invention for a while, and it appears under the 
hands of the facile French to have attained a com- 
pleteness in coustniction and execution which left 
nothing to be desired — except, perhaps, mercy. 

A Wheading machiiic, called the viaidcv^ and 
sometimes the ttidou\ by the liveiy Scotch, was 
impoited from Halifax, England, into Scotland, 
Hbout 1550, by the Pegent Morion, who seems to 
have b(*en enamored of the maiden's business capa- 
city. He WAS beheaded thereby in 1581, — though 
lie was not the fu'st victim, os lias been sometimes 
stated. The murderers of Rizzio w-ere lieheaded by 
it in 1566 ; and among its last victims was the Earl 
of Argylc, 1 681 . 

It iH laid up Hs a memorial in the Museum of the 
Scotch Society of Aiiti<^uarics, Edinburgh. 

Of the Halifax machine we know but little except 
that Morton imported the maiden thence. 

Pursuing the back track, we find that the Due 
de Montmorenci (blue blood) ivas executed by a folL 
ing axe ut Toulouse, 1632 ; that the Dutch used it 
in executing slaves in their colonies, and that it# 
use was comparatively conmiou in Gemaiiy during 
the Middle Ages. 

The Maunaia of Italy, by which Conradin of 
Swabia was executed, 1268, at Naples, and Beatrice 
Cenci at Borne, in 1605, was of the same construc- 
tion substantially. 

The guillotine is mentioned in German book# of 
1534, 1551, and 1570. It is called the Roman full- 
ing-axe, and the decollation of St. Matthew thereby 
WAS a favorite subje<!t with illuminators of ma tin- 
scripts 250 years Iwfore the French Kevolution. 

In the London Monthly Magaziiie,’' April 1, 1800, 
n. 247, is an enumeration of ten ruts and engrav- 
ings of the sixteenth century in which a guillotine 
is employed. The representations are piincijiolly 
martynloms of saints. 

During the war of the Spanish Succession, 1702- 
13, Count Hozelli was decRpitate<l hy the guillotine, 
which id thus described by a traveler who witnesse^l 
the act : — 



In the great iw|uarc was erected a scaffold, cov- 
ered with black. In the middle of it wm placed a 
great block of wood, exactly of such bight that the 
criminal, on his knees, could lay his head awn it, 
between the pillars uf a sort of gallows, whi^ snp- 
ported an axe of a foot in hight and a foot and a 
half in breadth, sliding in a groove. The axe had a 



mass of above a lumdivd weight of lead attai^hed to 
its upper side, and was sUH}^>e tided by a c^rd fast- 
ened to the gallows. The executioner cut the coni 
that supported the axe. Th(j di*adly instrument in 
its fall severed the hea<l fi»m the body, and peue- 
tiuted about two inches into the blo<^k.'' 

The original instriimont vvas pixfbablv Persian. 

The French ffiuUotitU li;vs u heavy knife, sliding 
in vertical grooves in a fnvme. 

It is a grim subject, hut, involving mochanical 
coustnictioii, is within our sco]>c. 

An ohsevv'cr in Paris thus records the appearance 
of the machine and the mode of using it : — 

“Oil a platform about 12 fe«‘t siiuare, and 7 feet 
above the gi'onml, air erected tin* two um'ight posts 
between wTiicli is susjHMuled tlie axe. They some- 
what I'cacinble a narrow gallow# with not more than 
A foot betw«H*n the \)O^U. Tlic axe, wliicU is not 
unlike a hay- knife, though mucli heaner and 
broader, is di*awn up to the top of the posts, W- 
tween wdiicU it r\ins in gmovi^s, and is held #iis- 
|»ende<l by a loop in the halvArds, passed over A 
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button at the bottom. Tlie edgu of I lie axe is 
diagonal, so as to make a drnw nit, giving it a fear- 
ful ]iower and certainty iu s«n-ering a Inmmii neck. 

“On the center of the jdatfonn stands a fmme or 
large invciteil box, much resembling a soldiers arms- 
cho$t, about 6 fei*t long and 2i feet wide and high. 
One end of this abuts u]>ou tfn* upright jkjsU ; at 
the other ciul is a small tnick liaviiig a stiup and 
buckle by which the culprit is securiHl to it. 

“The victim wasmlvanred with his bhast against 
the truck, to whicli his 1>ody wus ra]>idly stni)>is*d. 
He u*as then tilted down, truck and all, upon his 

face ; the trucks moving upon small wheel# in groove# 
on the top of the chest, wa# run rapidly forward un- 
til the neck came under the knile. The lope wa# 
unhooked from the button, the axe fell with a tkud^ 

the head fell into a boaket, 
and the body wa# unstrapped 
and rolled into a large bas- 
ket alongside.'’ 

There is an air of ferocUy 
obout the punishment by be- 
heading, and of absolute bru- 
tality iu the mode of execu- 
tion by hanging. The Jap- 
f anese are skillful decapita- 
tors. The Spanish ^otteUa 
horror. Foisoniiig is ancient 
but disreputable. Shooting 
is maitiai, and has one mer- 
it ; it enables a man to stand 
up and face the executioner, 
i and has less of bumUiatiou 
tlian the cutting and chok- 
ing pioeesses. 

It is a vulgar error that 
Dr. Guillotiu i>eri#hed by 
the ma^’hine of hia sugges- 
tion. He died iu 181 4, after 
founding the Academy of 
Medicine. 

The myth scents to have 
been derived fioin the Re- 
gent Morton's having been 
'oeheaded by his imporied 
|>ct. This kind of |HX*tic 
justice is comnioiitr iu tia- 
dition and romance than in 
fact. It siicius to round up 
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and (jouipletc the history when 

cTen*band«(J justiro 

Commends (he iogt«dkuti of our pobornnk ehmike 
To our tATD 

Wfaurt (be oflfence 1 ji let the great axe UidV* 

> 

^in-bai'reL Gun-bairela of eujtenor quality 
are known as stub, stub-tuist, irire-twisi, Damascus- 
twist, stub-Damasctis. 

Stub-iron consists of horseshoe nails, cloaned in 
a tun)bling-hojc, mixed with from 12 to 50 ik‘V cent 
of steel pieces of the snme aiae ; pufldled, ham- 
niered, heated, tilted, and rolled. From this mate- 
rial a sfeelp is made. 

Twist laiTcls are maih- of a ribiwn of iron wound 
spirally around a mandrel and welileil. 

Stub-twist is stub-iron coiled on a mandrel, as de- 
scribed. 

^ire-twist is made by welding laniinse of iron 
and steel together, or two qualities of iron, and 
drawing the compound bur into a i-ibbon, which is 
coiled as described. 

Dama^is-irwi is made of several Imrs of steel aimI 
iron laid ycrallel in a fagot and drawn out into a 

1 1 I,*'®''® •* heated to rednosa, one 

end placed in n rise and the other end gmsned bv 

tongs, by which the bar is tw ist«l til) it assumes a 

cylindi leal shape, and is shortened to, say, three feet 

heveral such bars, twisted in diverse dii-ections. are 

Inid together, welded, and drawn into ribbons, 

winch are .severally wound on mandrels as lieforc. 

Stub-Daviasc7is is foimed from a single bar or 
twisted ixmI. forged, drawn into a ribbon, and wound 
on a mandi'fl. 

Damascus and wire twist is ribbon of the said va- 
neties combined. 

The ribbon for the twisted barrel is several yards 
long, about 4 inch bioad, and is thicker at one end 
than the other, in older to give the strength at the 
breech. It is heated to redness, coiled around a 
mandrel, the coil removed, heated to welding heat, 
drop|ied on to a cylindrical rod which is then struck 
vertically on th.* giound to jar the edges of the 
spiral together and cause them to adhere. This is 
jumping, and the operation of welding is com- 
pleted by a hammer on an anvil, the ceiitial rod 
being maintained in jiosition. 

The iron plate, technically termed a ske/p, is usn- 
ally about a loot in length, and when heated to a 
welding temperature ia rolled around n mandrel niid 
passed through .st^ts of rollers, which, in turn, elon- 
Hate the skelp, reducing its diameter and giving Uie 
pr^er size and taper to the barreL 

Formerly the edges of the heated blank were 
welded upon the mandrel by the successive btow's of 
a trip^harnmer, or a dipp,'* dies intervening be- 
tween the iron tube nnd the drop and anvil respec- 
tively. A portion only of the seam is closed at a 
time by this means, and the o[)eratiou is more tcnli* 
ous and expensive than the rollers just described. 
The rolling process was introduced from England. 

(Borrnff.) For boring, the barrels are placed in a 
heavy iron frame called ** boring banks,** where they 
are teamed out by the horing-tool, which consists of 
a square broach of steel, with sharp edges. The 
tool is rotated and advRiicnd while the barrel is 
firmly held, and the operation ia repeated with suc- 
cessively larger tools until the required size is ob- 
tained, — something 'jhort of the eventual caliber, as 
other operations are to follow, iind will farther in- 
crease the size of the bore. 
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The outer surface of the barrel is then turned in 
a lathe, the barrel being sustained by mandrels at 
each end. The tool may be fixed in a slide-rest 
which moves It longitudinally of the barrel, and also 
in or out to give the required taper from the breech 
to the muxzic, or the latter or ti'insvciwe motion may 
be imparted to the tool-rest while the barrel has a 
longitudinal in additiou to its rotary motion. 

Tlie barrel is then ground by lieing held parallel to 
and against the face of a rapidly revolving stone. For 
this purpose the barrel is slipped upon an iron rod 
and revolved by means of a crank on the end of tlic 
rod. The stones are caswl in for safety, anil also to 
keep the water from splashing upon the workmen, 
holes in tlie ends of the cssing permitting the intro- 
duction and withdrawal of the barrel. 

After grinding, tlie barrels are polished by hard- 
wood rubbers, supplied with lard-oil and emerv. 

The barrels are placed in upright I'ranies, seveml in 
each frame. The grooved ends of the rnbb«*r« are 
then pressed by springs against the barrels as they 
move up and down with u regular and rapid motion, 
the_ I»m*.l, the while, revolving slowly. After re- 
mdiiiiig in the first jiolisluug-macliiiie for fifteen 
minutes or theroabonts, they arc transferred to an- 
other and similar apparatus where the cuieiy is dis- 
pensed with. 

Much ingenuity has Iwen cxiHunled in deviops for 
detecting deflection or faults in gnn-hnmds, and for 
straighti'iiing them when nnrvennesH is detiscted. 

The correction is made by placing the barn l o)i o 
small anvil and giving it a geiitln l>low with the 
liaimner. The workiuan obtains fu-tilicliil aid in dt . 
tcctiiig fmiUs, by a transparent slate marked with 
two i«i-.ilhd lini's and j.liieeil in a window. Tile 
Iwrel Is-ing pointed towiiids th(‘ window, the lines 
ire ivihvtfd u|K.n the polislied interior smTace of 
the Ixirnd, uiid any niievi'iiiu'ss thivnvs the ndleeted 
lines out of i«aiallidi.sm ; wliicli is readily deti'Ctnl 
by the exianiptu-ed workman. In formei times, a 
liair or some other very sleinler lino was |wss«'il 
tlirongli the Isurid and dnuvii succesaivcly neross 
cachiKiilion of flic inner suifaee, concavities heing 
reveahtil by the distmici; bcdwceii the line and its ru- 
fleeted image in the metal. 

yor proving, the barrels are loaded with a heavy 
chfu-ge and then laid in u rank .in the lainillel 
grooviw of a massive table in the proving-ruoni, the 
charge in eiudi ]iii‘eti Iviiig eoiuieeteil to a treiii of 
powiler on the Isick of the stand, and ]sissing to the 
outside of the, building, so ns to fire the clmrges 
from a-plivee of security. The Uills arc received in 
a bank of eaith, and those bnm ls wliicli appear to 
have witlistootl the tii-st clinrge are .snlijectcd to a 
second, smiiller pros'ing eimvge, to nism any rent 
which may liiive lu'im made by the foniK>r. Those 
which stand botli te^ta are Btainp:d witli the nmik 
of approval. 

A still more severe te.st is filling the bnml with 
water, and driving in nn air-tight Iniilut hy lieavv 
and repcutcil blows. If any chink or emek is to ho 
found, tlie water will ooxe from it. 

The barrel having been welded, rolled, honnl, 
turned, ground, polislied, ami proved, is’ now to lx: 
rifled by having twisting grooves cut in its interior. 

This is more fully roftared to in this work under 
Rifling-maciiinr, and is a very old device, speci- 
mens of rilled cannon and sinall-anns of the seven- 
teenth century being preserved in Knropeaii collec- 
tions. In general features ino.st of the macfdiies 
.agree ; the barrel is finnly secured in tlie frame of 
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the machine^ and tlie p^rooves on its inner suiface 
are cut hy narrow bars of steel, which are placed 
within three ai>ertures near the end of an iron tube 
which passes tnrough the barrel by a slow compound 
motion, rotary and progreasiye. 

The sight and cone seat are attached to the luirrel 
at the pro]>er stage of its progress, the former by 
brazing aiiU the latter by wedding. 

Steel WreU are drawn from snort bars, which are 
bored, lioatcd, and di*awn upon a mandrel between 
rolls, which successively lengthen and reduce the 
diameter of the Wrrel. 

Afti!V boring and rifling, the grain or mottled Hf* 
i>eH ranee is produced by steeping in acids or by lieat- 
ing in boxes with chHiTonl, and then plunging in 
solution of rmunonia. See Bkowkik«. 

The principal ini perfections to which gun -barrels 
are lialde are th(‘ clixnk, tlie cracky and the flaw. 

The chink is a small rent in the direction of the 
lei^tU of the barrel. 

The crack is an imperfection across the barrel. 

Tlie flaw is a scale, or small plate, adhering to the 
Iwiirel by a Jtanow' base, fmm which it spreads out 
like the liead of a nail from \U shank, and when 
separated h aves a little ]>it in the metal which col- 
lects* moisture am I foulnes.s, corroding the metah 

Oun-bar’rel Oage. The gage of large guns i% 
the weight of the lill they caiTy, as 6*ixmnder, 8- 
|Kmuder, 12-)munder, etc. 

Or it 13 exprcHsed in inches, and the fraction, if 
SLudi thm l>e, in decimals, as Sdneh, lOdnch. 

Tlie bore of tlie barrels of (ire -arms is also denom- 
inaU'd by tlie decimals of an inch, as .44, .45, .50, 
.55 ; all of whirh urn somewhat common sizes. 

The usual inoile of deuomitinUng the burrelK of 
sporting-villcs and fowling-pieces is by the mimber 
of bill lets, of the diainctcr of thi5 boiv, that are con* 
tained in one )ifjmul of lead. 



Ouffr-TriUc for B<frrds of /’irc-zfms. 




Oun--cax^ 2 iage. The apparutiis u^Kin which a 
camum is iftouiited for service. It may or muy not 
be adapted for the traiisjiortation of the piece. 

The rti*st consisted merely of a timber-block, or 
frame, to wliii li the cannon was secured by .straj« oi 
holts. Uprights, with holes for pegs, were some- 
times eini>loyed to give tdcvalioii to the muzzle. 
Afterwanls a »i>eeieH of trough, having a butt-piece 
ami mounted on wheels, WiW intriKluced {A^ Fig. 
2J39). Subse*iuent improTiummts brought them 



nearly to the form £, w hich repn^sents a caniage 
of the Gribeauvftl ]xittern. Gribcauvul, a Fmndi 
artillery oHicer, made great improvements, 1765, 
in giui- carriages and the organ izution of irtilhTy, 
ivduoiiig the size of the ]>avts, and making tlie similar 
iiarts, fur tliosc of the suiun class, iiiti-rcluingcablc; 
he also added a tongue, so that two liorses could dmiv 
abreast, ami made the limbers so that one sort wouhl 
answer for seveml dilferent kinds of carnages. 

I^ud gun-carriages comp rii^c field, siege, casemute, 
and barbette carriiigi’s. The two foniKrare adajded 
for the tnuisporhition as well as SkWice of th( piece, 
while the latter are intended to l)c lvej>t in one posi- 
tion in a fortification. A smaller kiml of field-car- 
riage may be readily taken to pieces and put to- 
getlier, so as to be carried on mules' backs in a rug- 
ged ami mountainous country. 

Field-carnuges include those winch arc adapted to 
accoiutmiiy the uioveinents of tioops during an en- 
gagement, and canying a class of guns weighing 
fi'om 800 to 1200 }) 0 uuds, as the 12- pounder smooth- 
lioic and lighter rlHed curmon. 

These carriages are kuosvu as stock tiail pat- 
teni, fioii) IviviugQ single pieue, whicli acives as the 
ti-ail, inserted between the tw o cheeks ou which the 
ti*unnions rest. 

Tlie Giilieauval and older patterns of carriage 
had no stock, the ends of the ohreks resting imme- 
diutely on the ground ; the fore- wheels were also 
smaller than the hinder. 



C hi an elevation of a field-gun caniage without its 
limber. The various parts are, — 




FUtU-Gun Caniage. 



A, stock. if ^top for rammer-head. 

clufek.. car-pUite for worm. 

n, lunette. I, elevatiug-sci-ew. 

4, tiuil-plate. vu under-stmp. 

c c, iwinthig rings. ?t, implem3nt-hook. 

rf, liandle. o, D-i ing for hnud- spike. 

e €. prolonge hooks. < 7 , trujiuion -plate. 

/, wucel -guard plate. cap-s<[iuire. 

y, lock chain, bolt, nut, s, caj>-»iuarc chaiu.s aud 
and wa.sher. keys. 

A,tuni-buckle, chain, ami 1, prolonge, 

hasp for sponge and 2, sponge and rammer, 
rammer. 3, liaud-spike. 
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The detachable foreiiart of the caniage is called 
the limber. It can ies a chest for containing ammu* 
iiition, upon which the cannouiers ait. The Uml)ers 
for all field-cumages differ only in the interior fitting 
np <*f the chest, adn|)ting it for receiving different 
kinds uf nnmninition. 

A caisson for carrying niymniiition accompanies 
each field-pii'cc. Thig vehicle has a Jimber similar 
to that of the giin •cniTiug«'. I ta ixvir jmrt, or body, 
carries two ariiniunition-ohests, tiie three, with that 
on the carringe-liniber, containing tli« full supply of 
ammunition fur the piece. 

Each fieUUl>attery of four or more piec<« is also 
accompanied by a frawli7iff-/(»‘ge and a balUr>f-wagon, 

which contain the necessary tools and materials for 
ordinaiy repairs. 

Each caniage is drawn by six horses, harnessed in 
a loanner somewhat different from the ordinsjy way, 
the traces of the wheel horses being directly at* 
taohed to the splinter-bar of tlie limber, and the 
traces of the leaders connected to those of the wheel* 
horua Swingletreea and whiffletrees are thus dia* 
leased with. 

The siege.carriage (Fig. 23401, though larger and 
heavior than that For field service, differs little from 
it in general constrnctioo. For transportation the 
gun ia moved backward, the truunious resting 
against the head of the ^veling trunnion-bolt t, 
the breech supported on the bolster «. The small 
|»arts for holding the implements are wanting. 

Three sizes are employed in the United States ar- 
tillery service, one for tlie 4i-inch rifled gun, one for 
the 18-poiinder smooth Iwre luid 30-pouiider rifled 
gun, and one for the 24-j>ounder and 8*inch howitzer. 

Barbette carriages are intended foi firing over the 
pami'wt of a fortification, and are adapted to mount 
guns of 32-nnunJer, 8-inch, 10-inch, 16-iiich, and 
2tf*inch c.ilihi;r. The caniage proper n*sts on a 
frame culled the chassis, which turns about a Rxod 
pintle, so that it mar be traversed to point wholly 
or mitially around the circle. See Baubkttk. 

Casemate caniages resemble the above in their 
general construction, but are somewhat less high in 
proportion. They are placed in casemates, where 
the gun is fired through an cinbrAsure. See Case- 
mate. 

These two latter classes of carriages, and also 
niortar Iteds, liave since 1860 been made of wrought* 
iron, which material has also been tried to some 
extent for field-carriages with a promise of goo<l 
results. Cast-iron w*as at one time tried and found 
uttei'^ unsuitable. 

Ortfinary broadside naval gun-caniages much re- 



semble the army casemate carriage, but have no 
ch«^. They are mounted upon four amtll wheels, 
^led “ tmeks,” and are run in and out and pointed 
V ^0 suifl taekles, hooked respectively on 

the left and right to the side of the ship, and a Iniiii- 
hooked to a ring-bolt behind the can^. 
Exeeanve recoil is check^ by the lathing, a rtout 
rope pasmim through a hole in the cascabel of the 
n, and shackled to the ship'a 



^evation ia f^ven either by meant of 



on either side. 

, T , of a graduated 

iiuoin or an elevating screw. 

In the Afarsillif carriage the two frout rollers are 
tiT**d*”1t transom resting immediately on 

Light bi-omlride guns and boat guns luve their 
®**’”*S®* artanwd to run on slides corresponding to 
* ® toinpressore for modemting tlie 
r^il. liMt guns are also provided with field-car- 
nages of iron in order that they may be employed 
un shore. 

Heavy pivot guns as 11-inch, on upper decks, 
aw mounted on a |>ecu1iar carriage, w’hich enables 
them to bo directeil to any point around the circle by 
means of side Uckles and xn and oxU tackloa hooked 
to ^^lU appropriately placed around the deck. 

Very heavy guns, as 16-inch or 20-iiich, heiim 
always placed in revolving turrets, their carriage® 
need have no latciul motion, as this is obtained V 
the roUtioa of the tun-et itself, opemted by coiinec- 
tion with the engine of the ship. Devices similarly 
oper&tM KTK i^Iso provicl^l for loodin^. Sot? Battkry* 
FOnOB, BArrERY-WAOON, Caibsox, Babbktte-car. 
niAOR, CAMEMATB-CAKlUAOt, llonTAB. 

The necessities of modem warfare, land and 
marine, ha\'e given rise to many inventions for 
0 pewhng,heavy guns and for the protection of those 
working them. For the latter purpose, Asides 
inanteletM and shields, arrangements hare l»en made 
for rotating the turret in which the gun is mounted 
w as to coyer the embrasure ; deiiressing the gun 
during loading below the embrasure, etc. 

For counterpoise carriages see ; — 

^wer's gun-carriage, 1870, is supported on a 
platform which is supported by levers within a curli, 
and a weight suspended from the ends of the leven 
counterpoises the gun, carriage, chassis, and plat- 
form. 

Callender and Northnip, 1864, have a platfomi 
by a piston in an air-cylinder beneath. 

Eads (1865, 1869, and 1871) causes the recoil of 

the gun to depress it backwardly amt downwajtlly, 

It being poised on its trunnions on the end of an 
arm which oscillates in an arc. As the gun descends, 
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McncT}fff'‘9^ GuK-Catriag^. 

a piaton traveraea in a cylinder, compresaing air 
therein, and the elasticity of the air eaaisU in te- 
atoring the gun to its position when the loading u 
complete. 

Coxighlan, 1870, has a cogged segment and 
weighted toggle which allow the gun to depresa by 
tlje force of iwoil. 

Taggart, 1863, haa two gima on a cylindrical car- 
riage which is on an axis reaching athwart the 
vessel. The gun beneath ia in loading poaitioTi 
Mow decka, while the one above is in firing iwai- 
tion. The latter being fired, the axis is i-oUted and 
the guns change places. 

Wiuans, 1865, lifts his gun, carriage, and traverse 
into firing position by steam piaton and cylinder 
beneath. 

Houel ami (JnilUt have a system of lovere whuh 
oscilhibx biickwiuilly by the m;oil, and in so doing 
bring into action u spring whii;h aftcrwanl jwsi.sts in 
restoring the gim to firing position. Sic also Coon, 
1863 ; Foster, 1869, 

Wappich, 1863, has a toggle-joint ami scivw for 
elevation and ilcpivssion. Also screws beneath the 
tnmuiou.s. 

In Moiieiicirsgini-ctirriagc (Fig. 2341) the gun is 
supported upon a moving lulcriuii, which, on the 
firing of the gun, i.s caused to shift nearer to the 
gun ami farther from a counterweight, spring, or 
other foiT.e, while at the same time the gun is bivught 
into a lowered ]'osition for icloading, and is tlnrn 
automatically raised into position tor firing, liy the 
Nhifting of the ful irum, tljc statical momentum of 
the Imlance weight is made to prej»omlerat« so givatly 
over that of the gun tliat it will, when nllowcil free 
action, after tlic loarliiig of tln‘ gun, misc the same 
into its original position. 

For running tlu’ gun in and out of battery, and 
travel-sing ainl opemtitig guns in turrets see imteiit 
of Ericsson, 1860, 1870; IVrlev, ISOri, 1867; EiwK 
1864. 1.865 ; Uartol, 1863, Tmiiiing twin guns in 
pai-nllelism ill tnvhjts, luids, 1866. 

Eoils, 1864, 18t)5, hiis a means for training the gun 
ii|ion an imaginary center, wliicU is the c:ciitiT of 
the exterior oftening of the port i»r emhi-iwur*?, so ns 
to rclncc the opciung to the suinllest size. 

G^-oot'ton. The first notice of th<! discovery 
of gun-cotton was made by llraconnet, in 1833, who 
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deUiU'<l the action of nitric aciil on staivh, sawdust , 
linen» wid cotton. He called it xtjloidint. 

Pclou9c, in 1838} called attention to this com** 
pound. 

DumnS} in 1843, again cited a mode of preparing, 
and made siiggi'Stions for the application. 

Schdiiboin, in 1846} bmnght rorwaid Ills plan of 
using nitric and sniphnri': acids. It naa described 
by \v. H. Ellet of Columhisi} S. C. , in 1846. 

Baron Von JiCiik, 1864} used cotton skeins in- 
steoil of employing the >vool in nia.sses tluK rendering 
the saturation more complete and the manipulation 
eai$icr. The Inosi^ cotton thread is fii-«t 1>ojled in an 
alkaline solution unil aftinwanls jdaccHl in a cylinder 
with perforated wiie sides, making from 600 to 
800 revolutions per minute, by which the alkali is 
V expressed ; it is then washed in clean water and 
Jagwn subjected to the action of the cylinder, after 

which it is thnrouglily dried by cx]>osnre to air and 
by heating in a chamber to about 120^ 

Oue-|iound rhargifs of the cotton thus prajmred 
' are next imniehscd in a rnixtme composed of 3 parts 
of sulpliunt; to 1 of nitric acid, which has l>ecn al- 
liwetl to cool frnm 43 to 72 hoiu's ; the* vessels con- 
teiniiig the cotton and acid binng suriounded with 
cold water to pnwent nndiio Ijcatiiig during tiio 
chemical action wlihli cnsucH. 

The cott<m is tlicn placed on a .strainer and px- 
pivssrd mitil it ivtuins but alamt tm times its 
weight of acids, when it is removed to an c*nrtlien- 
watv Jar, surrounded by water as beforr, wlicic it Ls 
allowed to iviimin forty -t ight liom*s to insme its 
complete convirsion into “trinilw cellulose/' oi 
miw-<K)ttoiK It is then taken out and washed by 
iiluiigiiig amllciilv iu "at«-r. to prevent lu-utiiig ; uriil 
iift.-1-wunU i-laeoil' in n tank r.f running wat.-v for 
forty-viglit Imhu-s, ami *\tM in tha a'liU-ifngal n-ui- 
(rliiim ; thin Ulliing ami Uiiilning proi'vss i.H reia-ati-a 
Siix titoes, when the cotton is filially washed in a 
wium alkaline solution to i-cmovc nil tlic mn-om- 
bincil ad«l. Up to this iieriml the cotton has Iren 
ill a greater or less ilegiit- ilanip, Kince it was first 
»nl«jc«tisl to the .'iction of the neiil.s, hut niter ns- 
smiling its fimil shape is drii-tl in elinrg<‘s of twenty 
|K)umls in fire-i>re»>r •-.ig«-s. See also l!eyy s procty, 
1865; ami a|>|«-mUx to A. L. Holleys “1 realise 
on Onlnauce ami Amior." ^^1- 

wield Kiiglaml) I >ork*Y anl 
Chcinii*al Dcpiutment, lias 
disenvered that the explo- 
sive fnice of giiii-colton, 
like that uf niiio-glyee- 
vine, may devchijifd hy 
tile expesuve of the sub- 
stale r to the sudden coll- 
nissioii phnlm ed hy a 
d<ttunatioii, niid lluit if ex- 
ploded by that agency tlic 
MuUlenne.ss and ckoim*- 
queut violence of its action giratly exceeds that of its 
explosion by menus of a highly lu‘aU*<l V>ody ol Ihmo, 
C!|mrges for SjKirtiiig or Idustiiig ]nn poses niy soiue- 
tiuK's }iut up with a toie of raw cotton, to diniiidsh 
the force of explosion. 

Wet guii-ioltoii is of course premf iigainst e\[do- 
81011 by heat, hut it Ini.s Imtii lomid that its c\jdo- 
Mve etiei^Sy is rather iiiensi.s^Hl tluiii diiiiiiiisUcil when 
wet and firial hy ]K‘iTU.*'sioii. A 1 mm I y ut guu-eottoii 
thrown into the wa in a uet, with a prati i red juiin- 
iuirof drv cotton and fnliniimte, will i x]»hHle with 



as 



much lorn* os if euiilhied in a water-liglit vessel. 
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The raphlity with whu h giiii-ootton clctoiintefi Ijus 
\uQ\i eomiHitCf(Ut 20,000 feet ]icr wcuiuL Its ciierKy 
u fiDin two to four times that of gimpowileu Si*e 
JiXI'tUKlVKB. 

0 mi -cotton h not soluble hi alcohol or ether, hut 
in a mixture of the two it <U»solvcii remlily, Kiviii« 
rise to a perfectly culorloKS imiciinciiioiit HmiM, 
known ns This iliios fjuii^ly to a hattl 

skin, quite stnn tuivleJvs AmliK>sscsHiii}ie<»n>4JewhU' 
Btivnj^^h. It is ummI in uiul aIko, in e.ow- 

juiH’tion with ifKlhles niul hromkh% to form the 
collodion nf tlie photogmplKT. 

* The cotton iP thorough clean<«(1 by boding it in 

w alkaiioe Mlutloa uid exposing it to * currvat ol air, and 

then again boiling It in clean vater. After the aecood boll* 
inf it luuat be oj^n thoroughly dried, ttit by a eentrifugal 
nuebine, and aftenvard by being pMKed orer a current of 
hot air, the wet meeting the cold current, and ae it ilttea ria* 
ing to ft remperature of ftbout 120^ Y, The ccdlon, in chargee 
of one pound each, \» then steeped for five minutoe In a bath 
containing three part^ ol sulphuric acid and one part of nltrio 
acld| after which it is taken out aud placed in an iron cylin- 
der, and a perforated pirton, about in diameter, is forced 
down upon it by hydraulic prceeure. The excoaa of acW 
pressed out of the cotton piun^oR through the perforations in 
the di4( and la pumped off. The cotton is then placed in 
glased earthen ware which un» corered in order to pre- 
reiii any heating toking place, the jars being placed in a 
current of cold water, wueru they are allowed to reCDain for 
34 hours, after which the cotton is taken out and again thor- 
oughly ivaslwd, and while yet dump is passed between roll- 
ere unrU it is reduced to a Tcry flne powder ; this process 
being gone through while rhe compound is damp, prerente 
any possibility of its explosion. The ponder U tlien mixed 
with a certain quantity of sugar, nitric acid, and water, into 
a pulpy mass, which, after being strained through a fine 
sicre, is earafoliy dried in a temperature never exccedli^ 
Y. l*be manufacturing proceas is finally completed by 
passing It through rollers under very high pressure, by 
which means it is compressed Into a bard suDALance and ren- 
Jeroil Almost iniperrious to damp. The gun-cottoD iotended 
fnr blfisting purposes is oiAde into thin cakes, broken and Ir- 
fi'gular in size, but for ride cartridges it is made in small 
pidlecs. similar in form and slse (o rape seed.'*-^*' CTaiw 
sai Eftginter.^' 



Qun-lock. Tli« combination of parts by wludi 
the nronnlsivu charge ia causcl to ignite. The 
matchlock, tlic fti-st known cniiiloynu-ut of which 
WM at the battle of Mont, wa-s the carU,-st 

known form, In thLs a piew of slow-lmvimig cor-l 
Wiw nasseil through a hole? in th«« cck, \vi,ich was 
tlirown forwanl on pulling t)i« trigger, \>ringing the 
lighU‘,1 cn«l of the coni it, «'ftiita«-.t witli the pmmiig. 
The '»,u, witli this attuchiueut was cnllcil an ar-nic- 
bu.s. ° It contimiiMl in use until the invention of the 
wheel-lock in Italy, about 15-21. In this, a fur- 
r.iwed steel wluvl wus, by means ot a .spnng nml 
chain, eauM-il to vevolvit in contact with a I'lecc .if 
native sulplmvet of imn, proauciiig -sisirks wlmrli 
icnitcilthc iniming. This mnienil is -sml to have 
originnlly dciivcl its nane' pyrites, oi- Ui.-.,toiie, lisim 
luiviiig tws-n tlin.s employe.!. 

Thu “snaphuaticc" lock compiiseil a hammer 
carrying a Hint, tvliich was eansej to strike agiiinst 
a furroweil piece of steel, ’vliicli pcrfoi inml the olHce 
of the Iwttery in the mmc mmltrii Hint-hick. It i.s 
said to have been contrivcl by Gennan nr Dutch 
mw-ainlnrs, to avoid the ,-xi«wure attending the u.sc 
of the matchlock in nocturnal exix ditions. 

The Hint-lock is .sabl to have origiiuit,?,! in France 
about 1635, and its gmicml featiux* do not apiioai- to 
have essentially cliang.sl in tl,e two centuries nearly, 
during which it was iiswl to tlic exclusion of all 
otlicra. The parts coriMsiwiided to those of the per- 
cnasioii-lock of the prc.sent day, except that the ham- 
mer was provi«h:d with a p.iir of jaws for holding tho 
Hint, which was cAused to strike a pivoted lip calli-d 
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the battery, throwing it hv;k and dropping a ahowor 
of smrks into tin: “ pan " rontuiiring the priming. 

In 1807 Uev. Mr. Foif.yth ohUiinHl a latent in 
Kn-^lnnd for a fulmiiinting powder, which was to 1 m- 
nlaceil in a magazine at the. brweh of the gnu ami 
fired bv a pin. Various mwlitioatimis wei-c devised 
nrioi to the inttoaiictiun of the common copivir .-ap, 
alwnt 1816. This, howev.a. made Us way rather 
slowly. Itwa.s not until 1842 tliat the pevonssion 
lock and cap were adopted in tlic United States mill- 
tary ?<?i viev*. 

Tlic adaptation of the flint-lock to cannon was 
ftwv, it being in.-rely neccss.avy to secure the lock in 
iKisition hv a ring arm,, id the hns-eU of the pm; 
when tin* hammer fell back, on firing, the blast tram 
the vent passc.l freely, witliont irijm-y to the hwk. 

It WO.S Otlierwise with iicrcwssinn-locks wluii ap- 
i.licd to a vent two tenths of an ineli in di.mu’tfir. The 
shock of the blast wonhl soon liavc destrayed such 
a lock without the luimim-r was withdnuvu fimi, 
over the vent at the very instant of tmng. Ihis 
ilUBcuUy was obviated by E. Hidden’s hs k, fir»t 
i>atfti,ted in 1831 and sulwcpnmtly inii-roval. 

In this, that end of the lunnim-v to which the hm- 
vanl is ,itta«d„sl is longitinliiially slotte.l, so that 
the same pull which brings tlie Iminiiiei <lown ui«cm 

the head of the primer withdraws it hnek a di^ht 
distance, leaving the blast unimiM:ded. Friction 
itriiners for cannon have generally anpeiweded the 
use of this lock, though it still rarintaiiie ito place in 

the United StaU-s navy. 

The elements of all gun-locks of the modem pat- 
tern, which have no bveech-loading or revolving ma- 
cl,im-ry to oiwratc, arc essentially as follows. The 
illustration ahowsthnteinidoyed 
in the United States mimle- Pig. a«. 
loarling siaall-arnis. 

a, \ammcr or cock. 

h, tumhler. 

e, hritVe. 

d, bridle-scrcw. 

e, sear. 

f, aear-K)XW. 







g, ficar-apriny. 

k, senr-sjirhuj serew. 

l, 



k. stcivcl. 

I I, side aa’cies. 



The Immniet fils on the sjiinrc of the lumWcr, 
which it rotat.'S wlion drawn b.ick, so as to allow 
the nose of the m-uv to fall into not.h«-s of the 
tnmblnr whe-n iit Inilf-cnck and at co. k. Hotli tliP 
.scar and tuinbh-v are held in pla.-e by the biidlf, 
wliu'li coiitiiiCH them to tin* lo :k-plati\ lhi2 tiigsei, 
wlien t.H'S.s.hI, nets on the le.nr eiul of the sniv, litt- 
init the other end out of the cock-noteh of the 
tuinblrv, wliieh is then permitted to move hy the 
.•ution of the mainspring, <-nvryuig tin? Inumiier 

around with it. 

ih-volviiig, ImMxdi-lomlnig. and iriH-ating arms, 
l.avii.g their firing im eh.mism nL«-os.s.uily open.tnig 
in , oiinection with those for Ruling and tor 
drawii," tl,c cartiidge-ias«-s, vc,|mix very diHeirnt 
avmngeinenta from those d.-seriboxl, m many ni- 
staiii-«‘s involving gmvt inultii.lieity imd coiiiplexitv 
of parts. Thes,- will Iv found iiotii-e-l un.hw the head 
of FinE-.MiM, where a list ot about H>00 oeeiii's. 

The lo;:k of tl,e necslle-gmi is tlie w idest dqRU-tnie 
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from tlic fonn, th»^ stiiker iM-iiig si 

1 ioiiit< <l roil nliiiih rxpltuli-s the fulminate, eLthit hi 
till! base of the bsill, as in the Pnissuni gim, or hi 
till! base of the capsule, as in the Anieiii Jiii form ot 
riilre. The percussion jiouder may Iw iu a cap 
placed oil a nipple on the aide of the Nivivl ; in a 
cap over a iii]>ple on the cartridge; a pellet on an 
anvil at the base of the cartridge ; a ja llet or ring 
ill a iKisin or in tlic llaiigo of the cartridge ; a pellet 
in the hnsc of the Indict. 

Oun-iock Ham'mer. Tin- cock or striker of a 
(ire-nnii lock. Sec Grx-T.'icK. 

Q-un-met'al. A bion/e from which cannon may 
lie cast. ttnUnarily 9 isarts coplHi- and 1 tin. Other 
metals have been sonicthnes aiided or substitiitisl foi 
the till, copjier still remaining the liasia of the alloy. 

A feiv examples arc given. 

C’ommon formula 
Stirling's (ICngli-sh) 

Rostliom’a (Anstniui) 

Rosthoni's (Austrian) 

Navy (Anstiiaii) 

IJirklioltz (U. States) 

K« ■ -i (English, 1799) 

La .casterhi (EogUali) 

Se« Alloy. , 

The Rosthora (Austrian) alloys are known as 
“etcrro-mctal.” One variety is soft, ducUle, and 
capable of being worked into sheets or wire. The 
otKr is hard, ind is reprinted as fw 

arsenal at Vienna, Its tensile 
single fusion, 28 tons to tho siiuare 
fowng at a red heat, 32 tons; drawn ^Id and 
ffioe*d from 100 to 77 sectional ana. 87 tom. 
The metal thus testiid contaiimd a luther less pro- 
portion of tin and iron than is iiidieatiid above. Its 
specific gj-arlty was 8.37. It is repn-senU^ as pos- 
sessing unnsual eloatieity. Field-guns ^ 

12 ponDiler cn.libor were worked out of Hiuglc pie<»s 
unoer the hydmnlie press, without impairing its 

tensile strength. 

Oun'ner'a Cal'i-pera. An instrumeDt made of 
sheet-brass with steel iioints. The gnuluations show 
the diameters of shot and shidl, the calibers of guns, 
linear inches, degrees of the circle, etc. 

Ooa'oer’s Lew'el. An instrument for ascertain- 
ing the highest points at the breech and inunle of a 
piece of ordnance, when on uneven ground, in onler 
to determine the true line of sight. 

It consists (a, Fig. 2344) of a spirit-level mounted 
on a frame having two branches with rounded ends, 

a Fig. 2344 
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The instrument is placed transversely on the ii^r 
part of the gnn, say at the base ring, and moved to 
the right or left until the bubble of the level is 
central, the point of the slider then indicates the 
highest point of the piece at that part ; rep»ting 
the operation at the muzzle gives another point in 
the Ima of sight, along which the gunner mast aim 
to hit the object. These points arc then marked on 
the roetal. 

Called also gunner's perpendicular. 

b and e represent forms of what are called gunner’s 
levels in the British service. Each of these is de- 
ugned to be applied bngUndinally to the gun to 

give it the pioper elevation, the degiee of which is 
ascertained by tlie graduateil quadrant and plumb- 
bob. 

Onn'ner’ft Per'pen-dle'u-lar. Another name 
of the gunner’s level. It is made of sheet-bmss, the 
lower iMirt being cut out in cresi'ent sSni'e. It has 
a perpendicular slider, pointed at the low’cr end, and 
is used for finding the line of sight of siege-guns ornl 
uiortnrs. See Gcxseu'h Lkvel. 

Q-uo'iier'B Quad'rant. The gunner's quoilrant 
is a graduateil arc of 90", or mther more, made of 
Inuss or wood, and having an nmi attached which 
is passed into the bote of the gnn for the purpose of 
asci-itaining the elevation. The wooden level Im a 
leaden bullet suspended by a string, wliich indicates 
the iHupcinlicwlar, the deviation from which is mi^ns- 
uml on the ore. The metallic qnailmiit is of more 
idalxiratc construction, aiidlinsa ^piril-h•vcl attached. 

ScO CJUNSl'll'S Luvel. 

Qvn-peod'U'lum. 1. A ]>nidu]ons box with 
sand-bags to receive the impact of a ball fired from 
a gun or cannon, and-used to dctcmiine the strength 
of powder. Sec Bai.mstio Pexuvlum. 

2. A gun suspended fioin trunnions to measure by 
recoil the iiow ei’ of the powder of the exploded charge. 

See also Ki’UonvETTE. 

A ftuljstitute means is n measurer of the rate of 
motion of the projectile, which form.s one factor in 
the calculation for the power of the powder. See 
CiinososcorE. 

Oon'pow-der. A composition of niter, char- 
coal, and sulphur. The proportions in which these 
ingredients are mixed vary slightly, according to the 
place of manufacture or the destined use of the arti- 
cle. Bv the atomic theory there should be in 100 

« * • « ys ^ ..1 



Owner's L$peL 

and an upright piece with a perpendicular slider, 



parts, 74.64 niter, 13.51 charcoal, 11.85 pulphur. 
in practice there ar»! employed, — 

In the United States, mili- 
tary puiiKises 
Or 

In the United States, sport- I 78 
ing • > ”" 

In Eiigland, military pur- 
poses . . . -7 

In England, sporting . | 

In France, military purposes 75 
In France, aporting . 

In France, blasting 
In Pnissia, military purposes 75 

Although the use of gunpowder in Europe can be 
traced back only to the middle or earlier part of the. 
fourteenth century, yet it seems fully proved from 
v&rious passaged in ancient antnors tbat it is one of 
those inventions whose origin is loet in the ohecnnty 
of a very remote antiquity. The fact appears Indis* 
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putable that it oiinuated in Central or Eaatem An*i 
where it was usetT for many ages previous to its in* 
trofluction into Europe, where it appears to hare 
been first made known by the Saracoia. 

The arts of making silk and other tine goods, 
crystal glasses, and jewelrr, were carried to ths 
Netherlands and to England by the Kcvocation o( 
the Edict of Nantes, jp^nted by Hcniy IV. in IMS, 
confirmed by Louis XI. in 1610, and Lonis XIT. in 
1652,. and revoked by Louis XIV., Oct 2S, IMS. 
Fifty^ thousand Protestant families left France for 
more 'tolerant countries, and the world is the better 
off from the diffusion of their skill. 

The more closely we examine the record, the more 
do we discover our indebtednesa to the East ; and 
the extreme East seems to have been the primary 
fountain of our industrial civilization. 

The use of an explosive compound, puivit ni» 
is mentioned in an Arabic writing in the 
Escurial collection, dating about 1249. ne Moors 
used it in Spain in 1312, snd in 1381 the king of 
Granada battered Alicant with iron bullets, dis- 
charged by fire from machines. In 1842-48, the 
Moorish sarrison of Algesiras defended themselves 
against Alonzo XL, kii]g of Castile, by projectiles 
fired from cannon by powder. 

The Venetians used gunpowder in tlicir wan with 
the Genoese in 1380. Gunpowder is mentioned in 
the French national accounts, 1888, and is said to 
have been used at CreSsy, 1846, and to have con- 
tributed much to the success of the English. 

The two Europeans whoso names have been 
prominently brought forward as inventon of gun- 
(lowdcr are Roger Bacon and Michael Schwarts. 

Roger Bacon, in 1216, wrote a work entitled 
“The Secrets of Art and Nature,” wherein he states 
that “from saltpeter and other ingredients we are 
able to make n tiro that shall hum at what distanee 
we please ; and that sounds and coruscations re- 
sembling thunder and lightning might be formed in 
the air. much more to w dreaded than those that 
happen naturelly, inasmuch ns bv its \)ower armies 
and cities might be destroyed.’^ Bacon did not 
claim the discuvory, and had probably read tho 
“Jdber Ignium” of Marcus Gnecus, wntten about 
A. D. 825, in which he desenbes the nature of the 
composition for making rockets. His formula is 
stated by one authority to have been, — sulohur, I ; 
charcoal, 2 ; saltpeter, 6. It is now difficult to sift 
the error from the truth, but it is said that in the 
recipe of Bacon the iiigiedients saltpeter and 
sulphur were given, snd that the charcoal was stated 
anagrammaticaily, hy the transposition of the letters 
of the words, ca^onum pvh'era; w'hich he wrote 
“Luraiio^X! cum ubre.” This looks as though he 
considered it a secret ; not necessarily his invention, 
hut a dangerous compound not adapted for the use 
of the vulgar. 

Michael Schwartz, a Cordelier monk, of Goslar, 
iu Oeimany, about A. P. 1320, aeems to have com- 
bined the, three ingredients, and has been credited 
with the discovery. A commemorative statue of 
Schwartz was erected in 1853, at Fieibur^ 

Artillery was known in France in 1345. 

In 1356, the city of Nuremberg purchased gun- 
powder and cannon. 

Tlie same year Louvain employed thirty cannon at 
the battle of Santfiiet against the Flemings. 

In 1361, a tin- broke out at Lnbec from the care- 
less use of gunpowder. 

In 1363, the Hanse towns used gunpowder in a 
conHict with the Danes. 
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It is commonly stated that gunpowder was first 
made in England, at )>eriods varying from 1411 to 
1438 ; but recent research by Rev. Joseph Hunter 
has brought to light records of its mnnufactnre for 
the uses of the English army l>efore it landed at La 
Hague, and previous to the Irattlv of Creasy. 

■In a code of Gentoo laws occurs a prohibition 
against the use by the ruler of “deceitful na- 
ebines, poisoned weapons, and weapons of fire.” To 
this document is assigned the date 1500 B. c. 
When Ghengis Khan invaded China, A. i>. 1219, 
he carried with him Ao-jku>, or fire-tubes, which 
killed men and set fire to buildiugs. 

Pn wages iu Qnintius Curtius and Philosttatus in- 
dicate t&t Alexander was met in India by a peo}>le 
who used against him “storms of lightning and 
thunderbolts.” 

There are many scattered passages in the old writ- 
ers, and many facts, quote<l by Dutens, Sir Qeoim 
Staunton, Halhcd, Hallam, M. Langlcs, Murato^ 
Reiuaud, and Grove, which iodicate the very early 
use of gunpowder. 

It must be recollected that in many parts of Asia 
saltpeter occurs as an efflorescence on the surface of 
the ground, and its sputtering effects upon ignited 
charcoal, when a fire was built upon it, must have 
been very commonly obseived. Sulphur ie useful 
in the combination, but not esseutial for some pur- 
poses to which the explosive compound is applied. 

In early ages, probably as early as the time of the 
exodus of the Israelites from Egypt, fire-works were 
common in China, and from tlience, at a very re- 
mote period, they spread to India, where they were 
used on a scale which made them dangerous weapons 
when Alexander invaded that country, 827 n. c. 
There is no reasonable doubt that, long before they 
were emnloyed as weapons, rockets and other pyro- 
technic (leviceswere used among tlicse Eiistern Asiatic 
nations, e.speeially among the Chinese, with whom 
they have for many centuries fonned an im|K»rtant 
item in public celebrations and festivals. From 
those devices, in which a charged paper tu^ expels 
fire-balls or pellets of explosive mateiial, the tran- 
sition is very easy to larger tubes with projectiles, 
which depeml for execution upon iicrcussive furi». 
Such were the original fire-arms, and the strength- 
ened paper tulie or the bamboo was the first barrel. 

We have occasion to notice, in the course of this 
work, that many arts in which the Chinese excelled 
were carried to India, and were cultivated in that 
congenial soil, until an irruption of another nation 
scattered the artificers or scholars, and gave to tho 
world tho secret or the industry which was locked 
up, as it were, within circumscribed limits. This 
has commonly occurred in the history of the indus- 
trial arts. 

War quickened the extension of printing. In 
1482 the storming of Mentz dispersed the w^kmen, 
snd gave the art of printing to the world. 

In 1146 Roger of Sicily plundered Greece, and 
took home with him to Palermo silk-worms, work- 
men, sod the art of weaving silk. From Sicily it 
spread to France, Italy, and Spain, and from Italy 
to England. 

_ Other instances might lie cited where the irrop- 
tioDS of tribes or nations, or internecine disturbimees, 
have disseminated arts, but the one most to our 
puTpoM is the invasion of India hy Mahmond of 
Ohiziii, A. D. 1004, which seems to hare been the 
means of diffusing the knowledge of gunpowder, the 
mariuer’s compass, and the art of glazing pottery 
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and earthenware. The Saracens were the means of 
publishing the hnowled^ thus dispersed^ and we 
regard it as certain that they introduced the knowl*- 
edge of gunpowder into Europe. 

The ingredients for the inanufactun; of gnnjiowder 
fihouid Iks of the giwteat |x>^iblo purity, Tlie mule 
saltpeter is nitined by washing, and then dissolving 
in Uic least possible pro^iortion of hot water, and 
clarified by adding a voiy small <jua)itity of glue, 
and boiling until the in]|>uiities, siirli ns chloride of 
sodium, aits deposited and the li<|uid becomes |ku* 
fectly clear. It is tlnm drawn off into pans, wheit} 
it is cooled and crystallised in very minute gi*iiaas, 
and afterwards washed with cold water, diicd, and 
sieved. It should not contain nioi'c thou ]>&it 
of chlorides. That used in the ]>owdcr docs not 
contain more than t-Uti* for the best sj^mting 
[X)wdcr it iuideigo4*s a second n^tining, and contains 
not more than Kaiau P^rt. 

The charcoal lias a great efpKit u]Km the <jnality 
of the powder. It should \ h ‘ light, finable, and 
porous, burning freely, and leaving little ashes. The 
woods \imh1 willow and black ^ahh^r, prineinally 
the Ibniicr. Bmiiehns not execedirig H iiicJi tli- 
ameter are s{dcct4*<I, barked, ami dried, oftiu* which 
they nre crhamnl in upright cast-imn eyliiulm, 
heatifd from tlic outside ; about 05 per cent of tlie 
weight is found to |kiss nif in the gaseous ])rodiicts 
distilh'd from the wood, hfiiving only 05 per cent of 
coal. It sliould only be ])ivpaivd as ntfuiivd for 
use, owing to its liulnlity to absorl> moistmt*, and to 
spontaneous combustiou wh<*n stoivd iti (|uantiti(*s 
exceeding 30 jKHuids weight, 

Sulphur is refiiii'd by sublimation, thv crlmmber in 
which the va|K>is comlens^* being kvut at a teui]rra« 
ture of ftlwit 248® K., so ti% to allow dm sulphur to U' 
dmwu otVin Utpiid form. If much lower tlian thU 
it cundensi s in the form of a powder, ealled H oners 
Ilf sulphur, which always coiitaius a pro|>ortion of 
snl|>lmroiis aiul sulphuric acidn. 

The thr('<^ ingr<*dients aio now incorporntcil. 

D\\ Scolfmi's dcHcri))tioii of the pi^ ccs^h as cou- 
diictrd ut the Xalional Mills nt Walt hum, Kngland, 
which protlnee ]>ow(ler of niism*[ Kissed <jualitv, gives 
a gooil genend hlea of the mode of mauufactun*. 

It may be vennnked that the pr»)ci*ss eonimmily 
employed in tliis ctnuitiy, though aluu^st identical, 
dilfers soinewlnit in the ]ireliudiianes. Hei'c the 
8altpi‘ter is iis\ially found sullieieiitly pulverized as 
it comes from tlic refinery. The ehai’cojil is pulver- 
ized by bidng places I in a large eust-inui lutrivl, hav- 
ing bulges on its interior, with twiec iU weight 
of bi*oiize ludls, and the biunel is cauHi d to lotatt^ at 
the mte of IVoni 20 to 25 revolutions per minute foi 
two or thmi hours. The .sulphur is siiiiihu ly tivated 
in bamds made of thick li?atln*r stn^lcluKl over a 
wootien fnimc, a ml revolved from four to eight 
hours. The ingredients are incnrjiorated by placing 
the chnreoa! and sniidiiir together in a lolling Uir- 
ivl, similar to that in which the sulphur is pulver- 
ized, and rolling tliem for one hour. Tlie salt|>otor 
is tlien addcil and ndled for tlirec liours lon»*r, after 
Mdiicli the mixtuic is transferred to the cyliiHlei or 
lolling mill, which I'onsists of two cast-iron cylin- 
ders rolling in a circular trough with a ca.sl-ii*oii 
bottom. 

At Walt! mm, the saltpeter, brimstone, ami char- 
coal un‘ ground .seiiamtely in mills each eomsistiiig 
of a pair of heavy circular stones slowly revolving 
on a stone »hm 1. Next the ing 1 edient^ are iHmveyi^i 
to the 7nivintf'hotf3r. Here, in bins, aiv the salt- 



peter, brimstone, and ehareoal, weighed in tlie exact 
pmiKirtions ; siilt|H*ter, 75 ; biimstono, 10 ; and 
charcoal, 15; in every 100 ^Kiits. Uf the tlirec 
ingredients forty-two ]K>nmls aiv ] dared in a ludlow 
drum, w'hicli n volves lupidly, and contains a ily- 
^wti, which rotates in im op|>os]te din^ctioii ; in 
aliont five minutes a complete inixtun* is effected, 

and the chaigo is received in a bog tied over the 
lower crilicc of tlie drum. 

Tlie dMtpo^ifion is next taken to the incorpcfraiinff^ 
Titil/Sp and is now a annbuMxble com pun mi, which 
will acqnii'o an rirploaive ]s>wer by the thorough iii- 
corjiorntion of ingmlieiits. The mill consists of a 
pair of cinmlar stones (runutrs) weighing altoiit 
Ak U>ns each, ami slowly rolling over the iK)w*<ler, 
which is nlaced on the stone lx;d of the mill, sur- 
rounded uy a huge woo<lim basin. The powder 
is prcvimisly daiuiKnl, as it could not I>e safely 
mmid dry ; about seven pints of water {finuor) 
Ixdiig addeil to tlm charge of forty-two )K>amfs of 
piwdnr during throe and a luilf hours the tinie of 
grinding. To insure! this with precision, and to 
ohyiatc the chance of any im*gulaiity in a clock, 
the untirr- wheel which works tw<i of these niills 
in one house also marks its I'cvofutions on a dial, 
so that the athuidaut can never l>c miKtakcn in 
the time the charge luis most ini- 

[lortaiit iK>iiit, where the over-grinding of the too 
dry jiowctor might rauw» it to oxjdode. Sometlim*H 
a }»ortion of the wocxl-work of the roof, or null, Ixv 
coming detached ~ KUeb as a cog of the wheel ~ 
and falling into tim pan, acts to cause a mass of 
powder to ex]»Io4lu. As ft pmti'ctinn, ov<»r each 
house containing a iKiir of mills is susiicmlcd a Hat 
iKKird, which, in case of lui ex|doKii>ii, is lii.st blown 
u]nv*onl, and, lM*ing conueeted by wiii!S to acishu'u 
of w'uter over the piiu of tin* fellow mill, u]isets the 
siiinc, aiid dnmijs tlie gmi\K>wdcr. The attendants 
are as little as possibb^ in tnesi* iijiUs, and only work 
by daylight. More liaziwdous pixH2(S4Hcs, however, 
folio w. The |K)wdvr thus inenr|K>mteil is in hard, 
fiat lumps, ami has aguiu to ls» ndiucil to dust 
ill the bi'afkifuf-dtiirn A/nwr, by convey in g it down 
ati iiielims) ]dnne, through mlhus, which nrusli 
nearly 500 jKimids in the hour. Tlir jsiwilia is 
then taken to the press-iuHtx^ ami then , between 
gun-metal phitos, is pn^ssed in thin eakis to one 
Ihinl iU bulk by a jiower of 700 tons in an Ijytlmu- 
lie pn*ss. 'Till' eiilces aic mughly bn)ken up, ami 
sent ill brisk ids to the yra7wlatiiHj-vii/f, where the 
iK>wd<*r is ngniii broken down into grains, the 
Isdiig Tcgulated by sieves. The Hooi is covered 
uitli hides faHteiKsl iloivn with copi>er nails, niid the 
mill can Ixt staiicd or stopjMKl by a rupe piissing 
tliixnigh till* w all, wdiieh is 1x>mb-pi'ouf. The ]K>wiler 
is then ilrkni, by In at, in the 7<forhifj^room, \vliieli 
is flunked extenuilly by (riiueuds of ciirtli 

tliiity fi*ct thick), to confine explosion, .slioiild it 
ha]ipen, os mueh as )x)ssible to one house. J^ustly, 
the ]KHvder is siftinl in the where the 

sieves iwolve with giiKit velocity ; the dust osenpes 
tliiougli the ineslu^, mid the gun]K)wclor is drawn 



off thiough a sort of ta]>, into barrels, for ]iru*king. 
The finest ^K)wder is </ fuzed by blai:k-lcHd b(*iiig 
slmkeii lip with it ; but cnuiioii ]k)Vvi 1(M' has not tliks 
liiiUh. 



Tim size of grain of gunpowder is varied according 
to its intend i\L me. The finest is known as fijtorU 
iajf, the uext rijte, then mpslirtf and lastly ca^inou 
powder. Thi* mpiility of buruiug is in inverse jn^o- 
|K)rtioii to the si«- of the gmin. >’or v<*ry heavy 




170 



WEAPONS DICTIONARY 



POOR MAN'S JAMES BOND Vol . 3 

oi-dnaiK-e a much larger grainwl pov.‘<:«r than Ntlui 
of tli« above, ciillt'il matumoth jiovvcler, was iutm* 
(IucihI by tlif late Ceneml T. J. Itwlinan. He also 
proposal tlie use of n j>ow<lvr coni|«>st.'d of small uni- 
I'orm cakes w ith cylimlnoal pevfoi-ations. This lias 
since, uiuler the name of jirinnatic jiowdcr by tlu 
Germans aiul Hussians, ami pebble powder by the 
English, been received with cousiJerabl<! favor. 

The nso of sawdust, resin, bran, sand, ashes, wood 
shavings, is as old as the writings of Siemienowicz, 

H61. H© remarked, very truly, that they have the 
effect of making the powder- bum more alowly. 
The prutice haa been again and again iotrodoced, 
in Brazil about 1800 ; by Thuroagel in Germany ; 
Thomauin and Leblanc in France; Firzoo in Rus- 
sia. 

Dr. Gale has shown that by the addition of sand 
io certain proportions the powder is rendered non- 
ezp^losive. 

The whitegunpowderinven ted by Captain Sehnltze, 
of the Prussian army, is prepared by sawing suitable 
kinds of wood into thin slices transvers^y of the 
grain. These are then, by means of a manifold 
pnoch, cut into grains of a definite size and slupe, 
which are chemically washed to remove calcareous 
and other non-woody matters, and then treated with 
a mixture of nitric and snlphuric acids, washed with 
a solution of carbonate of soda and dried. In this 
condition the powder is stored away until it is 
wanted for shipment. It may be considered as a 
dense form of pyroxyline. The explosive quality 
is imparted by steeping in a solution of some one 
of the nitrates, onlinariTy that of potash (saltpeter), 
but for some purposes the inventor prefers nitrate 
of baryta. 

Another recipe for white gunpowder consists of 
equal parte of chlorate of potash, white sugar, and 
ferrO'Cyanide of potassium. Mix very cautiously, as 
it explodes by percussion. It is exploded by a 
hot bodr or a drop of sulphuric acid. 

The following table shows the first recorded use 
in making gunpowder of the iugredieuts stated. 



Obsreoal. sulplmr. ) 
sod olnsts of{ , 


wtemcriaL 


Alooi . . 4 • 


1889 


f au asd 0(1# 


1871 


potem ) 


lima 4 . . . 


1881 


tttuDilaoQi eosl « 


. 1938 


Pbosphonu 


1864 


gsA (Aoroi) . 


1U6 


Bliulptida carboB 


1888 


Tmt 


. 1866 


ftno^ju. ofpotaiis 


1860 


Cork (bumod) . 


1866 


Cblocmto of 


1860 


I^eopodlum . 
Hows dang 


. 1866 
1866 


Carbouata of Bouaaa 
BiebrumaCo of poisMs . 


1868 

1884 


Bswdosl 


. 1866 


Carbaaotata of potaasa 


1868 


Bupr 


1866 


Asotata of potama 


1868 


Tko 


. 1869 


Chloride of aodiom • 


1866 


Staroh 


1866 


l^ltcata of aodiom 


1867 


flour . 


. 1868 


Solpbata of #o^ua . 


1862 


Bran 


I860 


PotamcHtartrata of io- 




Gam 


. 1869 


dium • 


1864 


Osousl oosJ 


1831 


Barilla . « . • 


1864 


Caoutchouc . 


. 1868 


CarboMta of aodium 


1864 


Dsstriso . 


1864 


Chlomla of lead . 


1862 


Fetroltum prodaeU 


. 1894 


Bad ittlpbata of anasio 


1860 


lAmp-bIsck 
Cutes and gaoibior 


1836 


Sulpbataof mai^oeala . 


1862 


. 1866 


NItriUe offftrooUaQ . 


18<2 


Qmhamita 


1869 


Nitrate of baryta • 


1862 


PanfllM 


. 1869 


Nitrataof lead . 


1864 


Tzogvood . 


1869 


Nitrata of iron 


1669 


Carbolic acid 


. 1869 


Biooiide of oaaganeai 


1884 


Taanln 


1889 


Cyanuxst of uc • 


1864 



Otm^pow-der-mill. Fig. 2346 shows an ar- 
rangement by which several gunpowder rolling-mills 
arc driven from a water-wheel o by Is-vel and spur- 
gears hb e e. Tile cast-iron or stone rolling-cylinders 
e e revolve on a horizontal axis which is carried 
around by a vertical shaft within the circular 
trough d, into which a charge, usually 75 or 150 



Fig. 234C. 




G If A powtfff^ Mill. 

poonda» of the incorporated materiaU from the 
rolling barrel hats been placed. The rollers are set 
in motioa, slowly at first, and afterwards more 
rapidlyp and kept going three hours for a cliarge 
ISO pounds, or for a less quantity a proportionately 
less time, a little water being added to prevent 
danger of explosion should the materials become too 
dry. A scraper follows each roller to keep the com* 
position exposed to the action of the rollers. At the 
end of this time the mass has become thoroughly 
incorporate^!, is of a brownish red color, and is 
termed mUUcalu. See Gu.Tt^owDRH. 

Sun^pow^der^praea. For pressing milheake 
into hard cake preparatory to granulating. That 
illustrated is particularly designed for compresdng 



Tig. 2347. 




Gunpo wder^ Press, 



dust-powder into hard cakes between upright plates 
which ailjudtnbly anuuged in the \m>k by ineaiin 
of a gu^vbar. The pressuni is applied by a follower 
opovatial by a liovisuntal screw. 

Gnn'pow'dar Pamper A sohstitnte for gun- 
powder. Poioder-paper consists of paper impreg- 
nated with a mixture uf potas^iic chloi'ate, nitrate, 
prussiate, and chromate, powdered wood-char- 
coal, and a little starch. The powder-paper is rolled 
into the shape of a caitridge of any required length 
or diameter. It is said that no explosion can tnke 
place except by way of contact with fire. Also 
that the powder paper leaves no greasy residue on 
the inside of the gun, produces less smoke, gives a 
less violent recoil, and is less impaired by humidity 
than gunpowder. With equal charges, by weight, of 
gunpowder and powder- paper, the penetratiDg 
power of the latter 5- IGths greater than that of 
the former. — Pop. Science Monthljf” x., p. 253. 

Ghin-aearch'er. An inst:*umeut with several 
projecting protigs to ascertain whether the bore of a 
gun be. honeycombed. 

OunHitock. The part of a gun to winch the 
barrel and lock are fastened. It is usually of wal- 
nut ; in Europe the Juglans regia^ in America the 
Juglang nigra. 

Gun-stocks, until the invention of the Blanchard 
lathe, were made by Iiand in a laborious and tedious 
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manner. This machine was introduced into the 
Springfield Armory about 1820. 

A rough clnuik of wood is placed in the first of 
the stocking machines, from whence it emerges with 
its sides cut to the proper shape for tuniing. In 
anotlier machine its butt-end is sawed, and a dia^« 
jial lire cut at the breech. The thirds armed with 
two circular saws, fashions the upper part of the 
stock in its finished form. Another machine re- 
duceg the butt to its uUimiite shajte. Another simply 
planes various places in the sides of the stock as 
for the working of yet other maelitnes, — an 
operation which is known ns spottiiiff, A sixth ma- 
chine pcrfoiins six distinct itoms, called •'frooving 
for the baiTfl, bn^ech-pin, and tang ; hmding <lown, 
milling f and Jinish-^ffrooi inff, The stock is at this 
stage prepared for the fitting in of the barrel. A 
seventli machine planes the top, bottom, and sides, 
while the eighth and ninth do the ^linpiTig and 
bedding for the butt -plates. Tlie next Tnachiue pre- 
pares the stock for the reception of the lock. 
Another machine is used to cut for the puanls, tc 
bore for the side screws of the lock, and two more to 
make places for tips and bands. After these various 

T rations comes the second turning and smoothing 
the work ; then the grooving for the ramrod ; 
then the boring for the ramrod from the point at 
which the groove ends. These machioes ara each 
provided with a pattern or templet, whkh ii the 
exact counterpart of the cavity or other form to be 
produced in the stock. They are furnished also 
with cutters or borers, which, being placed above 
the stock, arc made to revolve rapidly and cut the 
woo<l in exact imitation of the pattern bdow. The 
movements of the tool are controlled by a guide 
which is inserted within the pattern. The tool is 
made to revolve by means of amaU macluneiy within 
its frame, the latter end all within it moving to- 
gether with both lateral and vertical motions, Ming 

f overned by the guide, which is connected with it, 
y tlie aid of very curious and intricate machinery. 
The work of the artisan, when the machine is m 
motion and the stock is adjusted in its bed 
within it, beneath the borers or cutters, is simply 
to bring the guide down into the j«ittem, and 
move it alx>ut the circumfe rence ana through its 
center. The cutting-tool follows the movements 
of tlie guide, and the result is a perfect dnplu^ate 
in the stock of the form iii the mold helow. Sec 
LaTIIR FOn TLrUNKS'<i luiaCGULAU FoilMS. 





Hag^but. Au old fire-arm with a stock bent 
down to fonii a ready means of grasping. An arqM- 
bus. 

Eair-trig^ger. {Firt-ar^ns.) Tlut ^ eoudary ti iy- 
•'tr of a gim. its movement in etfe<;to<l by a wry 
flight fovLv, and unlocks a sccombiy spring drvi..-e 
i^ed a which strikiw the Uimblev-eRtch am I 

throws the sear out of the uoivh. m the tiimhlev. 



Bftll>6rd. 1. A weapon formed of a blade on 
Uie end of a pole. 

Tills was a common weapon among the Romws 
(/alXf/atcuta)f either short-handled like the Endisb 
bill-hook, or on a long handle like the Tudor nil- 
beid. It ditfernl from tlu* ctiUus in having a curved 
cutting edge. 

Half-bent The half-co4’k of a fire-lock. 

Half^OCk. (Firr.^frms.) The position of the 
gun- lor k when the nos** of thi* is in th<* tiist or 
d(*<*p , tot4-/i. M' tumh/rr. From this it cuiJiiot he 
pulhnl oir by tlir triggrl*. 

Ham^mer^ap. A cover for 
the cock of a gun. 



Ham'mer-leM Onn« One without exterior 
hammer; usually fired by concealed spring-piu. 
The term may include the needle and boh guns. 



That shown In Vig. 1296 U by Qraeoer, of Birmlnghaiu, 
BogUnd. U U abown by longUudlmil section. Tbe bnmis 
am hiagsd to the bmch-frams in the usual maDner, but in- 

Ilg. 1298. 




stead of the ordinary gun lock with outside hammers, thu 
tumbleni A are made nearly in the form of an elbow lever. 
These tumblera have their up^>er euda curved forward, and 
are provided with aaniall rounded pomt, ^hich Ia arranged 
in strike through a small hole at the center of the breech 
piece iasteaii of the ordinary firing pin. The lower front 
portiona of the tumblers A are extended forward in the form 
of a fiat am, ami these arms are curved laterally inward, so 
that their inner ends nearly meet at tbe center, each arm 
terminating with a email rounded projection on iCa lower 
side. The tumblem are in a recess which also contama tbe 
mainspring. (Referred to iu tbe plural, as tbe gun is double 
barreled.) 

To one of the projeettons in rear of the Joint is pivoted a 
pendant C, which plays loosely in a vertical slot in the cen- 
ter of the front arm of tbe breech frame, directly In front of 
the converging anus of the tumblers. This pendant has a 
hook-shaped projectloo which engages und^r tbe front ends 
of the arms of tbe tumblers, so that when the rear ends of 
the banols are rallied tbe hook raises the arms of the tum- 
blers far enough to penult the dogs B to engage in a notch io 
the tamblors, thus automatically cocking the arm, 

To hold the hook C back far enough to engage with the 
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&rnu of the tumblers, e pin extendi tbroofh e pre|ettlen on 
tbe under side of the bnmli. The trif|en cpmteapon the 
mr erme of the dc^ f<H^ irinf the erui. 

Ham^mar^pring. The spring of the hnnuner 
Id a gun4ock. its paits are dud^idst 

the ium^ the^floiverp the dud, the eyey through the 
Utter passes the rod of the spring-pin. 

Hand. (Firt-fn-m.) 'Ih« part ol the etock 
gripped by the hand, and which may be eitl>er 
$tniighl or pistol-i/ripped. 

Janil'ilikt rini {ArtiU^rf.) Tke liable eii 
the timil tniuom of the goo, for the h e nd epi ke hf 
which it is meneuTered. 



Kanue. A 

lifting br«ech> 
sight of a gao. 



rtf. latt. 



Fiss. 1829 , 1830 , 

1331, show that of 
|he MauMr r i fte, 

I h e piece adopted 
by (he German 
government. It le 
abort and at the 
•ame time adapted 
for long range fir* 
iug. Hudut (SmoB Ltqf LfAirf). 

It comprebende 

the following diepoii« Tig. 1830. 

(ions and range : ^ 

Nick CD (he breech, 

200 meters. 

The email rear leaf 
lifted (fr’ig. 1329)4 300 m. 

The email leaf folded 
down and tbe forward 
kaussf raised tbe boC* Rl 

tom 1880), HI 

400 meters. 

The raised so 

lower coiTo* 
sponds with figure 6 
on the left, 600 meters. 

tiiipplng to mtA ** 6,** 

600 meters. 

And so on op to ** 10 
(Fig. 1881), 1,000 meters* 

<o\s: X'- 

the slider, the latter loei 



ing slipped down. 

The pottom of the u{^ 
per opeuing. 1400 m. 

The top of tbe hausee, 
1,200 meters. 

The slider lifted toex- 
pcM-e on the right, 

1,300 meters. 

And so on up to ** 16 
1 . 61 HI njcteia, which is 
the position shown in 
Fig 1331, which is shown 
os set for l,0UO or 1,600 
meturs, by using the 
lower or the higher 
notch, for the respective 
UlF<tances. 

Other forms are given 
undot SiOBT. 



rig. 188 L 



HauM{Sid€T Raistd). 



H««l Flat*. (S’.rwm.l TW «»M or fUb 
eton iibl* *t tb« b«tt«»d of Iki rtorli. 8 o«**»m*o* 
th« lop imd boitam an Monly tippod. 



Ho^it. (Ordnance.) An old fonn of mortar of 
six or uigbt inebos' Inro, monbted on a (airriage. 

Hot-flhok Canaon-balU made red hot in a tar- 
nace in order to lire wooden ntnictures into which 
they are thrown. 



Fif. 1388. 




^lanith HotBitxer. 



Howdt-ser. A cannon, difl'cnng from ordinary 
guns in being shorter and lighter in proportion to 
its bore, and used for throwing hollow projectiles 
with comparatively small charges. A 6>uur. gun 
weighs 100 pounds more than a 12*pdr. nowitcer. 
Their charge of powder for a 12-pdr. field howittcr 
U } pound of powder ; that for a 12-pdr. mountain 
howitzer is | pound of powder. A smaller chamber 
at the bottom of tbe bote receives the powder. 

a, mounUiin-howitzer. 
i, field-bowitzer. 
e, si^e-howitzer, model of 1850. 
d, the siege-howitzer, 1861, has a chamber the 
ize of the bore. See Mouktaik-uo'witzer. 




I 

Im.pres'nion Ma-chine'. (Coiind^e.) A 
machine for making an impression in tbe hend of 
the cup, which is done by a horizontal die pressing 
it into a pattern, so that, when vented, the holes 
will not be on the top bnt on the side of the impres- 
sion. 

In-oen'di-a-ry Com'potindn. Greek-fire, said 
to be the invention of C^linicus of Heliopolis, in 
Syria, in tbe seventh century. It was first used 
uj|ion the Saracens’ ships. It was blown out of long 
tubes of copper, shot out of cross-bows, and pro- 
jected in otner waya It burned on water, and dif- 
fused itself on all sides. 
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The eompoftition of Greek-tire waa kept aa a state 
secret in C^tanti&ople. It is believed that it eon* 
taiued anlphur and nitrate of potash mixed with 
naphtha. ^ GEBSK-FiiiK. 

The Arabs had an iiicciirliury composition formed 
of sulphur, saltpeter, aii<l sulphide of antimony, 
mixed into a witli jiiiue of black sy<.*araore, 
Uouid asphaltum, and quicklime. 

French engineer Chevallii'r, about 1797, In* 
Tented a compound which would bum under wa- 
ter. 

Shells, charged with this or a similar subetauce, 
are said to have been found on Home of the ships of 
the French lleet which carried Napoleon aud his 
army to E^pt, and were afterwards taken or de* 
strayed by NelMn at the battle of the Nile. 

Bock-Are is one of the best known modem incen- 
diary compositions ; it bums slowly, is dificolt to 
extinguish, and is used for setting Are to ship*, 
Wildings, etc. For putting in shells it is cast in 
cylindrical paper cases, having n piiming in their 
axes. 

Rock-Are is composed of rosin, 3 parts ; sul|;ihur, 

4 ; niter, 10 ; regains of antimony, 1 ; mutton-tal- 
low, 1 ; turpentine, 1. These are coinlMned by pul- 
verMng the sulphur, niter, and antimony senamtely, 
miTing them by hand, and passing them through a 
sieve ; the tallow is incited over a Arc, the rosin is 
then added, next the tuipentiint, and afterward the 
other materials ; the whole lieitig thoroughly incor- 
porated by stirring with Ajiatulas, and great care 
Ming taken to pi-event its taking Are. When the 
composition becomes of a brown color the Are is per- 
mitted to go down, und when sulficieutly Auid is 
pour^ into the pajK-r eases. 

Niepce experimented upon the etfeuteof potasaium 
and benzole, and ascertained that ^ gramme o( po- 
tassium in 300 grammes of benzole would spontane- 
onsly ignite on the surface of the water, burning and 
fpreadliig over a considerable surface. Petr^eum 
may be substituted for benzole. A solution of 
phosphorus or chloride of sulphur, in snlphnret of 
carbon, also spontaneously ignites on exposure to the 
air. 

In«oen'di-a*r^-shell. A hollow projectile 
charged with incendiary composition, and designed 
for setting Are to buildings, snipe, and other objects. 
Hollow balls, Ailed with Are, appear to have been 
among the earliest projectiles used in warfare after 
the introduction of tne Greek- Are, tliough these were 
not Ared from cannon ; but descriptions are given of 
Wlls of Are used by the Saracens in Spain, which 



teem to correspond closely with modem incendiary- 
shells. The use of incendiary compounds ap 
have gradually become obsolete, as 'we hear 



4ppeftn to 
•J little or 



Mthing of their emplojuient until toverd the cloee 
of the eighteenth century, hot shot being used as a 
i^obstitute. 

About 1797| Chevtllier, in France, invcDted an 
incendiary compound, which aeema to have been 
tried to a limited extent by the French government, 
for filling ahellH. Since then, many inventors have 
exerciiM their in^nnity upon this suhje<^ the 
principal object beuig to obtmu an inextinguishable 
coznpusitiou for charging shells, to be ignited either 
by time-fuse or by percussion. 

The only shells of the incendiary kind generaUv 
recognized in modem warfare are CARCAsaas (which 
see), 

ln-oor^po*ra'ti&g Mill. ( Gmpowder.) A 
mm on the Chilian prindpla ; two-ed^ wheels re- 



volviztf in an annular pan. The materials an 
gfoona in water ; say 1 gallon to the batch of 60 
pounds from the mixing^milL 



Bee **Ordnafu$ Jteportj-* 1879, Appwlix I., Plate IL, Fig. 
fi, and dsseription on pp. 9^101. 

Per funpowdtt, Br. * szr. 87 



In«oreaae^ - twist. ) A i i He -groove 

whhdi has an inc^ieased angle of tuist as it approaches 
the mnizle, ^dlowing the projectile to be easily 
starteii and giving it an increased velocity of rotation 
as it proceeils. 

Killing was known iti the seventeenth century ; 
its inventor imil dah^ Ixnng unknown. Men^ 
grooved barnd-s, without spirality, were used two 
centuries earlier. 

The incioa.se twist U credited to Tamiskr, and 
dates but a few years back. 

j 

Jack^dt^ed Oun. (Ordnance,) One strength- 
ened by bands fitted or shrunk on to the tube 
proper. It is now a common mode of makins: ord- 
nance ; a good instance may be seen in the Broad- 
wtU gun, • xxi. Ifi. Also the Arm- 

strong gun, 

Jelly Pow^der. So called from its resem- 
blance to calf’a-foot jelly. It consista of 94% or 
98% of nitro-glycerine and 5% or 6% collodion cot- 
ton, so mixed as to assume u gelatinous form. It 
is lough, but can be easily cut with knives or sliearsp 
and applied to cartridges and balls. It is water* 
proof, acts in the same way as dynamite, but k 
at least 80% stronger, and does not possess the 
great defect of the latter in parting with its nitro- 
glycerine when damp. — NobeJ. 




Zinn'OM*ter Oiw. A cannon witli a twisting, 
slightly oval bore and conoidal projectile. 

Lna^oaa^tar One with an elliptii* rifling, 

the bore bring slightly oral in section. The twist 
u one turn in S2 inchcsi which is the lengtli of the 
barrel ; bore,* *498 inch ; eccentricity, .01 in half an 
inch. The lateral expansion of the bullet rnufes it 
to fill the bore. Ivrnjrih of bullet, 2 J diameters w ith 
a windage of 4 thousiudtbs, and has a pnprr |»atch, 
— the first of its kind. Natne<l from tlie inventor. 

linnoe. 1. (JFeapon,) A wea{H>n consisting of 
a long shaft with a sharp |M>itit, much partic- 
ularly before the invention of fire-rivm.H. It the 
principal weapon of the Maccdoiuan phalanx, and 
the Roman infantry were armed witli it as well as 
with the pHum or javelin* 

In the Mhldlc Ages it wns held in the highest re- 
pute hy knights and nion-at-arms who fomn’d tlu‘ 
main strength of European armies ; it was gradimlly 
supersedetl hy tlie invention of gnnpowdf^r. 

The laiirc ushI by knights of th*? Middh* Ages wns 
of a peculiar form. Near the lower cml tlic shaft was 



Lance-bock'et (Cnculr;i.) The sho<j in which 
the butt of a luiKa! is curiicd hy thk* troopers ot cur- 
tuin IhxUcs of rivalry. 

One used in draw- boring and 
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polishing the bores of rifie^borreb. 

l»eaf Sight. A form of stg^ht having (k biDged 
piste, kno>vQ as a Uqf, and erected 
for use» but lying flatly on the 
barrel for safety at other times. 

Light^balL {Ordimncc.) The ordinary light- 
balh whiclk has been in nnlitary use for centuriee, 
consists of a civnvas sack of elongated sha{»e, filled 
with A combustible and illuminating comijosition. 
It is used for lighting up works in sieges^ and also 
for discovering the position of an enemy ; in the 
latter case it is charged with a shell to prevent 
its being approached, and is fired from a piece of 
onlnanoe. As from its position on the ground it 
can ilhiminate but a limited aiva, parachute light* 
halls have been proposed. That of Sir WUliam 
Congreve was to lie attached to a rocket. General 
Boxer s light- ball was adopted into the British ser- 
vice in 1850. It consists of a mass of sulphur, salt- 
peter, and red orpiment, inclosed in a hemisplieri- 
cal case of tinned iron, which is attac!ie<l hy chains 
and cords to a large calico parachute that is com- 
|»rcs^d into a simihir hcniispneriCHl casing, the two 
ibrmiug a sphetv, having an annular depression niir- 
rounding it. A second tinned-iron ca.se fits over the 
firat, and has a fuse communicating with a tmin of 
quickmatch in the annular groove before mentioned, 
and also with the bursting charge. This projectile 
is fired from a mortar, 

Llg^noM. A Silesian blasting powder made of 
woody fiber charged with ntcro-glycerine. 

It If very light ; bame slcwlj In a Ioom f tats ; does col 
explode in contoet with open Are ; Ip three tiznee as etroof as 
an equal weight of black blaptlnt pemOer, and lepf than one 
thM the prlee. Mentioned In &e Jn^wttrit Zei* 

Made at Kieltsh by Baron von Truuecbhler Falken- 

ateic. 



Load^wr. An ioftrament for re*loadiag car* 
tridge ahells. (Fig. Idli.) 

The iiiAtruaent e ba« a prop for the ebeU and aplofer for 
the locdlnc. ^h« preaiure bei&f al^ea bj approcehlnf the 
bendleii in necoer of % (oreepe. 

Ml a powJvr or nhot naioMr, aad at oaa ead baa a pofait 
which Biey be enplorod to dUlodfo the ppeat peiriMelnn 
pholl 

a aad I are oMcIfeetlj cot locecded lor the eaiae ebeU. 
a ie fhomn rnmpreerina tha bullet Icto a 
ebeU. 

Fig. 1617. 




t 'artrid^ Loadfrx. 

Load'ing Plug. A rammer for 
loading shells, which can also be used 
for extracting the caps from the spent 
capsules by changing ends with the 
removable head, h Fig. 1617, 
Loading Ma-chioe^ {Cartridge.) A ma- 
chine for loading the shells of cartridges. The 
shells are fed in on a revulviug wheel ; 72 grains 



of powder are let in from above by a funnel from 
the can, and on revolving farther the bullet is 
prpsse<l into the neck of the shell 

Lock4iole. The recess in a musket-stock to re- 
ceive the lock. 

Lock-screw. The screw wliieli fastens the guii- 
lo.'k to tlii^ stut'k. 

LODg-bow. {Wcopon.) A bow 
the bight of the an her, formerly used 
in England. See Bow. 

Loop. [Firc^kTia.) The projection under tiie 
barrel to which the fore end is fastened. 



2. [CarU'idge,) A ina<!hine in wlueli the bullets 
after being trimmed are w axed .so to clean the gim 
when tiring. They arc covered with Japan wax, 
which is in a vcriical tube ngutated hy a heavv 
weight kc<'ptng it again^^t the bullets wlilcli urn fed 
in on a wheel. Tlie hulleis are preb.^ed out carry- 
ing so much wax with theui. &ee CAhiuiJjGK. 



Lump. (Firt-arm.) Thr iron piece soldered 
onto iho barrel, and which dcsoeuJ^ into the ae- 
tinu (ill lir^'uk'joirit breech-luailcrs) where there 
a recess jnv pared fur ir. 




1, A nialleti hnnimfr, «ir 

sluiig*Mbot need in the Middle Agvetooppow we mors 
in ennor. It hed many forms : e eimpie iron club ; 
e spiked eliib ; e pointed hemtnpr ( an iron*epikfd 
ball chainwl to a handle ebuat % feet The 

tetter were called areraiNg More hy the traiii*liaiidi 
of London ; a grim plcamnlrv. 

•obliere used ^ 



TheAvrrian eoMiere 



wooden clatei kool* 



tod wHb itiNi.'^^HaROXMmJi, VII. 6S. 

The heat iiweee (/team) are found in the old Egy^ 
ttea pieta^ aiKl aio ^ coattuoo in AAtea aiM 
eteewim. 

la the time of the PbntageDfts the maee was 
uoad in taatUeeand toumaineala, end was eapevoadod 
by the pistol ia the time of Duabetb. The maoe te 
•till relainod aaiong the Turkish ravtliy. 



Ida*chine' G^uii. <i]ie in wlilrli i]i« loading 
and lirtiig arc executed In nui'lianii al means; tljo 
power Utiiig usilully :q>)died In ju cans of a haml- 
crujik. 

f>. B. MouhAfSS'A oymioii <!on steel b;iv- 

m\» *d i.a '' iihinu :i j*h;iU, an<l 



Kip. H547. 




Hotrhkifs CanMo^ Ueroh'fr. 

n*Tiilviii|C III ffnmt t>i u hrewrli-block, ivhicli lirn (ifKjning^ to 
Eveeivu the inittiidfCd and i^tnpty bin'll. The iruimiT, bv turn- 
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Gfitiintr AfarA^fl« 

iu ' n crank l•stcuiling from the ^ta(ion!lry twHn tnuM the 
«tJift svnl Ijivrrrl?* to re voUo, ana. while t\u'< rcticion i* in 
m»»cluuil-m I- oi»en;t»\l which fixe^ 

iiiHou iutu tl)c J-e:u* nt each lianvl, and then, an the ioo«IM 
barrels continue Lliclr rejoin f ion, 
cartridge in sueccJ<>ion, ami cstch Umcl U tliii< 
in turn. Tlie prujictiles ur»* pt rcii-'^imi coiiicnl sIicIIk, 
wcijClimC about one |x^uiid eocU, and the rni'iiJily of fin* Inn' 
oxecedea j^hotK per rilniite. As carli shell on strikm;: 
luiT'irs into au avcmffc of 17 i-tb'c'tnc pie* cs, the -a liorc vol- 
ley i< « 4 Uultol “•» luilli'rs nrikiiiK with.ii an area of 2lih 
-luinc ht'f. i>4 the ulmvc )M*nod of tiiiu*. The range far ex* 
rc'inlK riiiiL of any sui/ill :\rui. Tlie revolting cui>nu)i h iua‘Je 

by ibe iormicr for the Fiencb governniwit wt St. 

DMt Pftria» mi 4 ii Btatod to be effeetive and accurate at o,WU 
jardi* 

The Gardner aachine gun (Fig. 1648) li mounted upon 
tripod or upon oarriage t is automatiOi ttaneiomDg the car- 
tridge from the feed-port to the barrel, firing, extacting, 
and eiectliig the eniply Khell, consecutively to each barrel. 
The barrels are btatioiiur>. The inechHuip«inR for feeding 
ant^ firing each barrel five hidiiicnJenc . those for loading 
earlrtdges and ejecting sliclU are posiiivo. The cartridge*? 
an* /ed automatical!' from a vertical maguaiue ; the move- 



ment.* are derived from a hamJ-cratik. The gun lia< lixv* 
erw* motion on ite vertical uxi^ in the stand. and aUjui^tnient 
for nltitudc by hinjfe ami sci*e>v. 

The Ta^ipr machioe gun ha?? 12 barreli^ of 2’' caliber, each 
having a maga 2 ine capable of holding 12 c^artrid^ei'. The 
orngmii net revolve, the loading iv aulnmatic, and the gun 
worked bj one person by means of the lever on the tail- 
piece. 

The Ait/cy gun haa a ciKular cluster of parallel barrels, 
ami is worked by a rovolving crank, the cartridgee dercend- 
inR in a case which 5 b stuck into the hop^ier so aa to f^ 
automatically. It has one lock, made in two pieces, which 
works all of the barrela. 

See a*w< ParMur$t*f machine gun. rateot No. 228, < u. 
ParwetPs luaeht&o gun consiele of 10 ataal bairali of 
eaUber, arrang^ parallel to each other lu a metallic Iraine. 
From cantor to canter of the outer barrel la Saeh barrel la 
charged aapantaly from a magaaioe containing 50 rounda of 
amDunitlon. The charging, firing » and extraction of ai* 
plodad ahella are all accompliehed by tbe turning of cae 
crank t at etch revolution of which tbe whole 10 barrata are 
dlaobaiged, emptied, and relcaded. A eyetam of cog-whaela 
eoasecta the firing crank with an automatic travezie. 

Itdlffera from the Qatling gun In tbe aimaltaneoua load* 
Ing and firing of 10 barrels, tbe latter Inading each barrel 
through tbe nme magaaine aperture and firing but one abot 
at a time, though with almnat incredible swiftneas. 

Tbe fUy%a battery baa 25 barrels lying horiaontal and 
parallel on a carriage. It ia a breech-loader, and tbe barrels 
ara fired simultaneously. 

The arrangement of the barreia i» Btmilar to that of tbe 
'Mnferoal machine'^ of Fiewbi,with which he filled upon 
Louie Philippe and hie staff, killing several persons, butmiw- 
log the king. In FieBchi'e dt* vice tbe barrels* were separately 
loaded, laid on a bench, clauiped. and a tmin of powder 
laid over (he toueh-holcB 

In Requa'H battery tbe paper cartridges are driven into all 
the barrels simultaneoufly by a Fliding breech-block trav- 
ersing at the rear of the whole platoon, and operated by a 
lever. Primirg leads to each of the cartridges, and the 
charges are firt-d by a cap. 

Two forms oi the Ta^or battery gun have the horizontal 
parallel |or converging) arrangement of barrels. 



Fig 1649. 








& 




. I ibi 

^^Taytor M/ichine Gun. 
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Mag"a-zlne^ Fire-^irm One containing a sup- 
ply of cartniig^s, which are antomatic&Uy fed to the 
chamber at the rear end of the barrel. There are 
several types. 

1. Those in which the mHgtixiw is a tube below the 
barrel, as in tlie Winchenter, the Ward-Burton, etc. 

2. Those in which the mat^ozine is in the stock, 
as in the Spencer. Meigs, and others. 

3. Those in which the magazine is a separate piece 
attachable to the gun when required, as in the El- 
liot carbine, the Gatling battery-gun, etc. See 
BATrEUY-CUN. 

The Marquis of Worcester (d. 1667). in his ** Cen- 
tury of Inventions/’ refers to an of discharging 
pistol/' but docs not dcsciil^t' it. In 1575, sevi*rHlof 
such a nils vvi* re stored in the Tovecr ot I-.oudon, Poita, 
in his *‘N<itnml Magick/* 1658, sjaaks of a gresit 
brass gun, or )uitid>gmi, wine)} may dtscluigc ten or 
more bullets without intermission. The idea to 
lord with ]K)WLlei and sliot altenmteky, until the 
barrel is full ; an intervening 'Mark ]>ovvder** gives 
an interval botwi'en tin* firing of the irate dnirgi^s, 
60 a.s to avoid the sininltaneous uxpIoNion and the 
results vvliirli would v ery ec^itainly hallow. 

Most of the ancient n*iieatiiig-gim.s were many- 
chambemd revolvers^ and not what we term maga- 
ziiii'-gniuH. See Ri:vm.vKU. 

The Henry or Wiueliester ” rifle will fire sixlviui 
shots without ndoading, aiul the gun is irocktd by 
tlic sam« nioveinent of the gnatd that opens unU 

closes the breech ; the explo^led csrtndge lK»iiig with- 
dmwn ami a fresli one .snp|^(s| at the same time nml 
by the same movomentr. Tlie cop)KT ciirtiiilgt*s. 
fifteen in mimb<u, ai'c i^luced iti a tube extending 
the entire length of the on its under side, 

from which they are fed into the gun by the opera- 
tion of the lever-guard, a spiral spin ng forcing oack 
the cai-tiidges ss laat as they aiu iiscd up. The piece 
haa betm (iicd tiflecn times in hsss than ten seconds. 
187 shoU were tire<l in 3 minutes and 36 seconds, 
not including the time miuiml lo rcplimish the 
inngnzine ; and, including the time thus empIoyiHi, 
120 hauls were loade<l and tired in 5^ ndmiti«, — 
1,040 shotH being fired without cleaning or ivjiaiiiiig 
the gun. 8ec V Y\ Plate'XVlII., Fjkr-aum. 

Fig. 3020 shows a longitudinal stctiou of the 
bi^'ccli and working luu’ts of tl)c maguzino, with a 
cartndgfi on tlie cariier ivady to l>c fed to the firiiig- 
cliainber. 

The Ward-Diirton ami is on the bolt sy.stefn. A 
supply of cuviridgcs is carrnnl in a tnl»e a bem*atli 
the barrel. These are fed bat k ward by a spiml 



ill the l>olt und ronipiv.sst^d in t)m nt^t of closing, dur- 
ing which, also, the carrier U forced down to n^eivo 
a n^h caiiridge from the magiuine. 

Projecting from the face of the bolt is seen the 
point of a spring hook, seizing to withdraw the 
empty sliells rrom tlio i*ham1)er, and also thr end of 
the ejcctor-pin. which stiikes tlicm from below wlnui 
withdrawn, and throws them clear of the gun. Xear 

the head of llie Ixilt in seen of the sectional 
Hcrrw, which engagi*s with a corrcs[ioiuling sit. lion 
within the gun when the piece is closed, and the 
handle turned down into place, nml so hUp|>orts the 
holt against the force of the discliaigi*. The maga- 
»i>c hob 1 8 right shots, which may l>c fin-d in al>ont 
nine seconds ; thi ir is.sue may be cut otT by a sliding 
piece ; the arm may tlum be used as a single loader, 

(as shown in Plate XVII., opposite |>age 852), hold- 
ing the magazine in iT.servn. 

The Swiss nmgnzine-Hilc (sliowii on Pluto XVI Ib, 
oppositi^ jwgc 853) has tlic 1^)11 fuature of tin? Wnnb 
Hiirtmi, and the cartridge-lomh r of the HiUiry, so 
wvll kiuwii oA the Winche.stvr/' 

The SjsMiCTr 1ms a tidx* cniituining seven er>]i]M«r 
raitridgi*s jilnocd length wise in t)ie stock, from 
ulieiiire th«'y an* forewl, one iit i\ time, info tlie hur- 
nd, hy merely moving the lever-guanl forwaid and 
Iviek, — the shell of the exphuh^I (^ailridgr l>ciiig 
removed by the aimc njxmition. The giin in then 
eoc'kiHl nnd fin*d in the usuhI nmniier. This gun 
was mont extensively introilu<XHl into the army, dur- 
ing the late civil war, than any other of iu clast, 
and is, therefore, very generally known. It is shown 
at Plato XVJ. 

The Cullen iiiog^ne-gun (Fig. 8022) has a revolv- 
ing eanrid^-camer in the stock, which contains 
four sets of cnrtridges, ten iii each set or column. 
As one cohumi is exhausted another comes in place, 
bo tiist forty shots may be lired without i^loadiiig. 

The opemting nicidmniMn is connected to the trigg<*r- 
guard, which works i\h in the Spimeer. 

The Meigs inagazino-gun, made at Lowell, Mesa, 
contains five culiiimis of ten each, or fifty cartridges, 
which wei*e lired Kdore the Austnun Military Com- 
mittee ill 16 secoials, iukI nqduced by another lusga- 
ziiie ill u biw avconds. The bieeuli-block rises oiid 
falls hy a Itockwaid luul iWward slitUng ivci procation 
of the tiigger-giuuiL Whim one line of cortridgen 
is expended, the magazine is rotated on its axis by 
a spring bringing another line of csitriOges in liaV 
with the feeding arrangement. 



sjiriiig. TIh* gnu is 
ojwiied by misnig tbe 
hatiille b of the bolt and 
will id I awing it. As the 
holt is fully dmwn back, 
it strikes the ii] night 
arm orthe<*aiTier, shown 
by dotteil liliMS (at 'ifl), 
on the tray c formed 
by the liMver arm of 
wliieh a e:ut ridge has 
fed by tlie action 
of the spiral sniiiig in 
the m»iga>cine-tul)e. The 
motion of the Ixilt brings 



Hu. 3020. 




up this tray, so tliat, when pushing (brwaid llic bolt 
agidn to clus4^ the ]iieei', the eurtridge limy lie diivon 
into the eliftinber ff, wIuto it is lireil l»y the action 
ou a heavy needle or pin of a spiitd spring eon tuinod 



A number of magiixine-guiiM carry cartridgi« in the 
stock, linked together like sausag^-s, wdijeli n\x eut 
aiMvrt ns they are used. See elussifleatioii ViKi under 
>ine-Ai:M, pp. 854-862. 





Ma^az'uu^RiJft 



HpUhki/^ Jttpeatinit Anu . 



]iC«s^a«sl&a^ Qun« A goa ccDlmioiog a tai^ 
r o{ cartridgae, mechanically famiched to ina 



ply d cartridgce, mechanically innncnea to tne 
chamber of the barrel* Mriatim. 

Thi' Holchkiu rr^pcatcr ij a holt and nectlle mug* 
uinc gnu. The inngaxinu in the butt egntaiuM aix 
enrtriuge^ wliii h arv' forced forwant by a apriiig. 
The guu ii ahown iu Fig* iri50. 

The certrtJin^ri are in»erte<l otic at a iimw» to the number ol 
pneulnx each back mud lato tli^ «bMber oatfl a eltek 



lii beard, doe tn the hrail of the eartrulp* varvinf the ear* 
tridfe etop. A ^lith may be pUevd in liie chnttdicr. To 
load, turn the holt and ndmet it. Ti)e iM^t eugiuo*^ a ear* 
tri(||^, unO the return motion loece>» th^« load lnt«i tin* chum* 
Wr mnl t*n,'kn Uk piece. *T]io piece ha^ lint ui^mil *1 nnitlonM : 
lira tv, n*tiirn» lock. Tbi’ cnckiog beiof axuoimilk\ the 
pine )h waUv to liie 

Lieut. A. 11. Huaaeira (U* S* Army) mai.^itine 
gnu ia shown iu Figs. 1,1652. The magazine 
iM at the side and can l>e tilled wliether the piece lie 
loaded or miluadcJ, the openine for iDsertioii of the 
cartri<lgc being acceasiMe at all times. 

Th<* IK on tin* bolt 1m* m<» tureiiia of the 

b»iit i> h\g. 1G51 rbow»i iUi< UiU piii<br4 forward 

Fijr. 16T>I 




aiightl)*, forciiitf be fore Ita cartridge Jui>t introduced Into the 
iveeiver liom l)ie uajcaxine L, which iioiclA 5 or C cartridnoA, 
idde b> ride. The tnagiuliir ia at thv ride of tiio reeeiverand 
•xteuda downwihl to tlie bottom of tbo tdge^r guard. The 
mouth of the ms ^jiaine \* nt the sidr ol the receiver* niid the 
ciirtiidaeA nrv forced upwArd by a Sprint; so api to bring tbeui 
Im «m*ci>mImii u > thi* action of t)ie boll. A Apriiig*gale pr^ 

Kitf. Ift’i:'. 



D • " 1 c*-* . %• »» > , 1 

V* . . - ^ 










Uttsstir* M^itzme Oittr {BUraUffn.) 



Ma^azm^ Onn, {StUfon fhnm^t fjtirrti ntitl Mt.) 

eent^ tlic escai>c of rju’lriilgf“< except fo the receiver, >vbllo 
it aUowf them tn be inwrled »idcwi!»e Into the miipwiiia from 
m ithnul. Th<*v may N* inserted *inp1y, or tbo Riagagiiie may 
he hikd <iuiekly from a curtrldpc boz appllod to the inouia 
of the mapaine* Uiornrtridircs heing fcrc<Hi In by the Anfor, 
the gale ol the magiixhu* > leliiDg to the procure fromaboyo 
and eloeins after the rnrtridpcM Hnvo entered. 

The urtion nf the holt U rKClillii<4ir ll iii drawn oul by a 
handle which unlorkx a pivole^l catch-piece, i\ to free tbo 
holt, and rolockxtlio piece Ca*hcn the bolt U thrust hom 
In leading. Tbo forward uotioii of the bolt compresoH lbs 
Aflttf spring and tbs triffsr catches lu tbs book (d lbs 

flring pin. The bns'rh mechanism is simpls, and ths opera* 
Hesi rsquires msfi*ly a forward and back motion of tbs hand* 
bss also Tmtttt' * magiulus gun, patsnts Nos. 228,414; 

mw. 

Hsport of trisl of cnagsuins arms for ths Vrsneh nasy : — 
“ Ths French aulhnritie»^ have tvceutly made acaioful Irtal 
of Tspemting oriui* with a vb*w to adoption should ons bs 
found whith, w'hile ii«rvire;ib1e In other respects, lulAlled 
Iho f^dlowing conditioiiK, u'liieb wsto put forth in Uarth, 

" \iT To flfs the regnlatlftn mstolUc cartridge of the army. 
' ' " “(2.1 To bays the 
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nmo tr^iectory uid 
the fhmc Atcurmtj 
the rific mode]» lffg4. 

Off to be used M an 
ordinary jingle rhot 
arm, or, in other 
wot^h, to admit of quiekly xnd ainiply from eiiiKle 

flhot )ouiliii;{ and tiring to reiKiiring, Mnd riff verstt^ 

‘W4.) T«» i)c strong, not rcquirlDg Uyn tender care, net to 
be exposed, from u bmiking down of the rrtteating DiechaiF 
isni, to nn.«orvicenbirTioM Hf* a single Nhootcr ; to be d» 
nmiinftil, cleaned, and remounted without diOiculty. 

'H>n .March *28, 1877, the luiniater a|i^oee<i of this pro- 
giMimne, unil on September 141 b he ^eut onlci'a to Cherbourg 
to expert m<^nt itli three pea of repeaterr, with detailed in- 
Htrmdions ■,%% to tliu trials. These three anna were : — 

"111 riK- iio‘r/iki>x. .. ,2.1 Thi Kfopnuekek. 

“I'M Th»‘ AVatr. 

“ To tlioe 'liree theborvrd confined tlicmselTea. 

“ Thi* ivRiilt of the.-*e tnaln showed that the magazine of 
tlic jfori hkis^ most quickly clmrgoJ. The Midr-hkhv 
al.>^o n\-v< iiio^t rnplJly ; UjHi in reiienruigntij single shot fir© 
tho knipjitsohi k was« not far behind ji. The King Joe> not 
^cen* to h?iv<* been well under>too.i and in.iuipolaied by the 
moil. 

Tile Kropint.^cliek — mruJifioU — with eight cartridge** in itN 
iiUrtJizim' l*«at, tlic Hutch kiss wMu h Ivid oni> kix, while the 
Krug with niue cartridges *vu> bi*st of all. The lime nocee- 
^ary to iljschurgH thin latter itrmV imigaxiue of nino rounda 
Wus *24 8s7 seconds, in which time tlu* Kc*>p;tfM hok lindon nn 
nveuigo fired 8.9 viittridges ficr uim.and the Kotrhkir*. 7.?# 
shirting with the iriSgn^siiin clriscd ; w iih the io.ag:r<&ine o|ien 
2.J •otMiiids >veiM occupied, in wluidi rime the hrug fired 9, 
the Kropat<chek 9.3, and flic lloM-iiki's nuindtonon 
AvcTjigo. Single shot fii-o proved Udtrr I Inin ^charging the 
m*ig:ocim' and t^’pentlng contimiaUv. TJic udmmuin timea 
takoij ti> lire otf the lU the c*Micludon of the ez* 

peiimnUs, wlien the men were exiarl, ww os follows: 
Hotchkiss, d iimnds. in Id second^ : Krohit^elu k, umiiitied^S 
rounds, in 14 secnmls ; Kmg, 0 voumU, iu 17 'ceonds; givior 
au average time jau ix*und of LOb, l,7f», and 1.8S ^vconOar*** 
apectlvefy . 

“ binally, \\ wna can^lnded that the llolelikiss rifle is tho 
eaBieiC ^md quirkei-t in dmrgiiig Mjo niagn/hies ; then tbo 
KcopatM'lKk : iiiiil lasr, Kiag, As to rapidity of fire, the 
HotHiki>- jLJui Ui'otKit.'*rlKk nlH»nt equal, fjiirge rnaga* 
zinvH hnvii u grout ads imlago : rhe iiiiigatine oi>ce empty, it i« 
best no! to anenipi lo refill ir till leisure gives the opooriu- 
luty.*' — ^ 

Match-*lock. The form of ({uo-lock >t*hich i>n»* 
ceilud the wheel4ock and the hint4ock. It hM a 
match, whence its name, which wan presented to the 
pritiuri^. Still used in some parts of Asia* See 
K/:volvij:k. 

Mar'tia’a Shelia, (Ordnance.) Cast-iron spher- 
ical shells, lined w ith loam and cow-haii* and filled 
with molten iron. Ust^d ah an inrandiary shell. 

Mealed Pow'der* Gunpowder pulTerued 

treating; with alcohol. 

Mental Car'tridge. One iu which the charge 
is conlaiued in a metallic cajr^ulr, in cuntradistme- 
tioii to the pa per cartridge. See Cautkiduk. 

^n^ie^bullat Invented at Vincennes by M. 
Minie about 188S. See Bullet, c, Fig. 969. 

Ml^trail«leur^ (Fire-arms^) A French form of 
batter}* -gun which is loaded at the breech, by a 
bloi^k containing pockets for a number of cartridges. 
These are fired consecutively or in a volley. Charged 
plates are kept in reserve. 

The object is to obtain greater accuracy and 
range than arc attainable by the case or canister 
shot, dischai^ed from cannon. These are contained 
in an envelope which is niptured either by a burst* 
ing charge within or by the force of projection^ and 
have consequenHy a tendency to scatter over a con* 
siderable area. The mitrailleur, or inachine-gun, 
OIL the contrary, sends a large number of small pro- 
jectiles independently, and with precision, to a con- 
siderable distance. 

Tho in Vernal machine with which Fiesclii iuttempt- 
ed to assassinate Louis Philippe in and suc- 



ceeded in killing eighteen iici'Hons, including Mar- 
.shal Mortier, and wounding a laigi^ number of others, 
besides severely injuring himself, w>is one of the ear- 
liest attempts with which we aiv aeciuaiutcd for 
l^odncing a simultaneous dischaige from a number 
of gun-barrels. These were anungt^l Hide hy side 
on a bench or stand, and fired by a train, much as 
in the mode of firing barrels in a pioving- house. 

That first tried in the Frencli service wiis made 
by removing part of the brcecli from a bniss field- 
piece and iusertiiig twenty-live ritlc-bsirnds, ojn^n at 
both ends, into the l>orc ; these exteiub d Iniek, so 

that thrir rear ends wore Hush with tile face of that 
part of the breech in front of the opening, into which 
was inserted a case having u nnml>er of cylindrical 
openings equal to tliat of the Iwrrols, and lilliid with 
oailridges ; fiom tfiese, by means of an equal mim- 
Ikt of plungers operated by a hand-screw, the car- 
tridges were forccil into tim l»anids ; thn charging- 
<tJtse was tlicn removed, and re}daced by a filing- 
block provide<l with a lock and pin for each car* 
trid^^ by which they were successively fired on 
tnruing a cylinder in tiic firing- block. 

A later form of the ivea(>oii is shown in Fig. 3183. 
(t Inis 37 baireLs, aiul uiinminitioii-clirstH alongside 
the gnu on the same uklc. The 37 cartridges, in- 
bmded for one charge, are cmitainod in a small Iwx. 
A steel plate with oorii'spoijding hoh*s U jiluccd on 
the open box, which is tVtn n*v<jrsc*l, aivt the car- 
tridges fall points foremost into tlndr rosnoctivo 
holes. They arc prevents I fn^m lulling tnrongh 
by the rims at tlunr Inw^s. The loailed plate U tlicn 
iiitroduc€<l into the brec< li* slid, and when tlic, bie^vh 
U closed by a lever, a numlKu of slei!l pins, )uvHsed 
by spiral springs, are only proventi'd from striking 
tile iMjrciission arratigcineiit iu the cartridges by a 
)dat<' ill front of tbein. Wlien this case is iiinvcd 
slow'ly by a hamllc, tlie cartiiclgtts aro liivd one \*y 
Min*. If tho platt; be withdrawn r;i])idly, tiny fol- 
low each other .-*o ipnikly that their ilischargc is all 
but siinultaueous. 

The projectile weighs 37 grammes, or a little over 
ail ounce. The charge of powder is fmin t>* to 8 
gninimes. The last amount is tliat comisehid by the 
inventors. 

Tho mitraiUenr of .37 barrels weighs 180 kilo- 
gMuiiiKW, or 400 iKiimds, without tlie carriage, ami can 
Imj workeil by two men. It was found, however, at 
Vierma, in December, 1369, that to obtain the most 
rapid liring, or 481 balls per minute, five im n wciu 
neivssary to work the pietic, 

The front cumaOT contains from 48 to 56 boxes 
for loaiUng, and the two caissons hold 16 biveoli- 
plates fnnjifelieil with larti idgt'a. Tjio mitruilleur 
13, tlu?n?fon% pixiviiL d with 2,388 cnrtridgj s ; and 
a battery of 8 mitraillinirs can hurl mi an uttackiiig 
colmui) 3,843 nlfectivc projectiles per mimiCe. 

Another form of battery-gtm employisl by the 
French in the war with Germany consists ofn series 
of barreU arrangwl .side by side, ihc ininKles .sligbtiy 
diveigiiig, and loaded at the bn^e(di by tneaiis of a 
rectangular brei'cli -block containing two rows of 
cliamlxeni, one above the other. Tim cartridges fire 
inserted into the upper row of clmtnlMn's ; the breech- 
block, which tui nb on an axis, is luirtially revolveil, 
l>iiuging the loiuled chamlxu'K in line with the bar- 
icls, and the machine is fired, wliileat tlic .sam(( time 
the empty row of chamliers is loaded ; and these op- 
erations aiHj repeated continuously. The iimchinc 
was intended principally for defending the Hanks of 
a column or line, or the angles of a semare. It has 
no carriage, but is mounted upon a light frame of 
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Pig. 3183. 



milinUy througlj tlw; 
front vii'N\ sLo\v« 



a viTtical jNi^iiion, is atlaclj(ul 
ri^iiUy to a wliicli lias a l oiu'cuh ic m*i]'vai at- 

ihj; iiiowmvnt of about nuil im|uuts a lon;^itn- 
lUim) imiv'uunmt to tin’ aiul oasi^iln'l by 

means of studs pKij^oting IVom flu int rior of tb 
sleeve into spinil ^'roovvs ui the sliilin^ bh'eeb. Tin* 
vliurfse* block lH*ing iiisi'ited, the litijnlU* is drawn 
down into lioi i/oiitul ]>o.sitiou. Tlie total ion thus 
imiKirtsl to the slttovi^ clixses tbe biecuh-cluimlHW, 
siiib^s tint hm'cb fijrw.ard, pres^in^ ami locking the 
block firmly Against tin? rear of riie Uitavls, ainb by 
mean s of plungers proj<'r*ting from tlie front of the 
hived I, forcing the cartridges i 
block and into tlio barrels. 1 
the arm with its breech dosinl in veiuUne&s lor firing, 
TlnMlischargcmay lx*cfbtcted simnltanconsly in all of 
the barrels by <lopivsRiiig tho longitndinivl lover which 
projects backward from the breech, ainl carries a pa^Yl 
fuluptcd to eolith lunl suddenly reb nsc a sliding 
hammer <tonc<*aled within the casadn'l. The ham- 
rner is then driven fonvaial \>y springs, striking all the 
fiiing*pins at once. Tlio barrels can Ixt disclimged 
in succession by means of the emuk shown at the 
side of the brooch. This cmnk rotates a lajipet or 
cam •wheel arranged to retract and release all the 
firing* pina iu aucce.ssion. The liarrcis are arnuiged 

in concentric circles at back, but diverge slightly 
forward so aa to spread the fire in s hofv/)ntAl plane. 

The empty cart ridge -shells are held by the charge- 
block and withdrawn with it. 

Morn'ing-star. A weapon used in nnoient times 
and as lato as by the train -bands of London, in the 
time of Henry VIII. It consists of a ball with 
spikes, united by a chain to a staff*. 

Mor'tar. A short gun with a Inrge* bore, 

used for th lowing bombs. ,Said tn have been used 
at the siege of Kaplcs in H35, and to have born 
first nuidc iu England in 1548. A colo.«iftl mortar 
coiistmuted by Mallet was tried at Woolwicli, Octo- 
ber 19, 1857, with a cluiige of 70 j>ounds of j^owder, 
ami it threw a shell weighing 2,550 pounds 1^ miles 
horizon hdly, and about J a mile in bight. 

Sladlsof 1, OOO pounds are said to have been tlnwn 
into the citadel of Antwerp, 1832, when it Mas taken 
by the Fi\*nch in the war of the Revolution, IS30- 
32. 



iron, M itU a pair of binged legs iu fi^out and another 
in rear, whicn are locked in position for firing by a 
hinged brace, and which .serve a.s handles tor trans- 
porting it from pbwe to place, two men performing 
this operation. 

The IJillinghurst and Uc<iua battery, an Amcncaii 
inventioJi, consisting of 24 rirte-banvla aii'angcd on 
;m axle, and capable of paniUel ur diverging fnv, was 
in use in tlic United iStates swrvice in Ibdl. 

Thc Abbertiiii, of the fonns of this weapon in 
use in KiiroiH , 1ms U ii bun els similarly arranged ; the 
working of c)jo iiiacliLiie Isung jkji finned by aernnk 
wliicli, through internn^diatc devices, conveys the 
caitvidgi s to llm biiwels IVoiu the box-likc magarine 
at the rear of the Iwu rvls nimn the mounted frame 
or carriage. The barrels, after each disohaige, ai*e 



cleaned by special appliances; ihe enlii'i* iiunilier of 
barrels can be dUehangeil from eighteen to tnenty 
times a iniiuite. 

Hotchkiss’.s initrailleuv is a bundle ot rilled can- 
non, throwing I'x plosive sliells neighing 2oK ouiic«s 
;it tile lutf' ot (>o in 48 seeomK It is munnied and 
lYitated like tlu» ^bitliug gun, hut the hwdiug and 
lirihg apparatus tIillVr fnuii the latter. It lias Ikwii 
tried eNperiiueiitully in Franee ami Italy. 

'raylov's inaeliiiie gim is ,sh<iM ii at l*ig. 5185. 

The eliaiging-bloeks, nm t»f wlnidi is .shown on 
the shell oil" tlie trail of the gnu, are filled with car- 
fridges antuiuiLtiDall y from a maga/ine ean ied in the 
caisMin, the uuigaxiNe having ehiimlK‘is <om*sj>nnd- 
iiig with those in the chuigLiig-bloi k, and coiiUm- 
ing springs to the earl ridges fiirvvanl. The 
rear view sliows tlie gun open to ns eivi» the ehaige. 
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Moitnrs nni constnicted with a chamber of smaller 
iltameter thnn the bore, for coutainiug the charge of 
lK)wdor, which is poured in loose. Thin, taiwnng 
slips of wood, ten lied splints, are used for fixing the 
shell mrcurately in the bore, uo sabst being eni* 
))loyed. 

Sloncu's in the United States service are divided 
into thi'^rc classes, sca*coast, siege, aud coehoni. To 
these may Ik nominally ^ded the slouc uiortiir, 
wliicih is, hoivever, tmly emjiloyed in regular sieges ; 
none, wo b<‘liove, were ever cast iu this countiT. 
Tills ami tlic Coehoni are of biass ; the si'a-coast and 
siege mortars of cast-imn. Ttie two foi met classes 
aiv made upon the sunic gene ml mo^lel, diHVring only 
in i*olative lengtli and thickness of metal. Tlic cham« 
IhTH of all an* 8eiai-id]i]>ses, having their minor axes 
of the Kinnc diameter as the boro of the mortar. 



The ISdiuli sea«xi>t mortar (n) w^iglis 17,000 
IxKMuls, and its «liell about 200 ixiunds. 

The lOdiich light nioitar (/>) wvighs about one 
ton, and tlii*aws a shell of 8S pounds. 

Tile ('iiehoni ic) u'cighs 1(13 ^xhuhIh, and its shell 
24 poinids. 

The length of bon? of rnoitars seldom exceeds two 
nr three caliliers, and is often nuich less. They ai'e 
intended for tiring shells at high angles of elevation, 

45^ the crushing and explosive power of 



gtnemlly 
their shel 



their shells falliiig from great highu being relied on 
for destructive effect. They are nrincipally used in 
siegps for destiwiiie buildings, blowing up iiMga- 
ztn«^ etc., end for keeping en enemy under cover 
within hi* branb^proof*, reaching him where direct 
shots would fail to penetrate. Four aizes of iron 
mortars are used in tne United States service, 8 and 
10 inch “light” imd 10 and 13 inch “heavy.” The 
two former can be readily transported on wagons 
contrived for the purpose, and may accompany an 
army in the Held ; but the latter, iu consequence of 
their great weight, are more particularly denned 
for permanent positions or for use on shipboard. The 
13-inoh was much employed in this way during the 
Rebellion, an<l on board the mortar-schooners fully 
demonstrated its efficiency, under favorable cireum- 
stances in the operations against the forts below 
New Orleans. For firing, mortars are mounted on 
beds, at present made of wrought-iron in onr ser- 
vice, resting on platforms of stout acantling and 
plank, no ordinary carriage being capable of resist- 
ing the iniuKiijsc dowiiwaid shock of even a light 
mortar tirud nt u great angle with a full charge of 
^lowtlcr. 

Stone nioi-btrs arc of lurge caliber, from 10 to 22 
IiiuIk's, anil have a sninll idiuiiiWr. Tltcy arc light 
ill prapurtioii to tbvir size, to uibiiit of shifting from 
one \iurt of n foi-titicatiuii to another, and are intend- 
ed for hriug baskets of stom« at very sliort raiigi-s, 
or, in niiicu of Htmies, 0-^K>iuidi*v or otiu-r sniull 
spheriou casc-sliut may Ijv used. They are s(w- 
ciuily dcsigiusl for use in the attack ami di-fi-iUK! of 
fortifiisl pUcua when the besiegers have succeeded 
in cstaldisliiiig thuinsi-lvcs very close to tlic works. 
Wo irv not uiviu-c of any iustaucc of tlicir employ- 
meiit in recent wiuforo. 

Coelionis (c) arc small mortars, likewise iutcoded 
for attacking and •lefi-udiug fortifications They are 
niudc light enough to be carried from one spot to 
another by hand as reijuirud, and generally carry a 

S4-pounder slwill with a maximum charge of ^ pound 
of iwwder, though thi-y nru sometimes suiallt r. 

Tluit employed in tho Uiiitixl 8tnti!S wrvice is of 
bniss, 24-iM)uiider caliUu’, and wvig1u» about 1((0 
I^Munds. It is imiuiiti'il on a wodleii beil, having 



four hiuidlrs iit its sides, by which it can )h> iviulily 
cnrricil by four iiu-n. It derives its iimnu from the 
celcbrateu Dntcli engiiiiicr officer Coehoni, to wlioiu 
the Inveution is attributed. Sec CoKiioitv. 

In some KmoiHiiii siu'viccs mncli smaller mortars 
than these are ruirugni/.i'd, wirighing no more than 
15^ IMMUuls, mill attached to a st<a*k. 

A snuill mortnr of tliis kind was invented by 
Ca|>tmu Qooilnrin of the United Stubs service, and 
threw a shell with great effect in un exiHiriniciit at 
tlic W'ashuigton 'Arsenal, 1S64. 





^ ^‘horiis art, owing to their lightness aixl (Nirtn- 
bility, very efficacious iu ilisloilgiiig un cuciiiy from 
covered |KKitious. 

Dnrii4; a war wageil by thn Knglish against soini! 
of the Maori trils-s of New Zt*it1niid, alsnit the 
year 1343-44, one of the native chiefs with liis 

forvc» iiitrvucheil iu a ** pah'* or conul on the 

top of a whenco the meuiis iu tlie haml$ of the 
troops fuileii to disloilge hiui* In this cuifrpfncy 
oil eiiipuwr ottietT was diB]mtchLHl to Sydney aiul 
caosiHl twelve biuaII ihottuiv to be coiutiueted, which 
elfectiiany acuomplished the desired object* 
lliusc wxfv coitilhI by men to within a few bun* 
dred fwt of the *• j^ali '* to Ui attacked, and pitched 
tlicir shells into the heai't of tlie camp. 

With a cinii'H^^of 8 ounces of powder th(»o mortars 
Were found cui table of tlirowiiig a 6-iiich shell 540 
yunls. 

The mortar, of guii-iuetal, weighed 65 ]X)un<U, 
and tlic bi*<l, of cast-ii“on, 28 pounds ; this was fixed 
on a piece of 2-iuch plank, 24 x 16. 

When loaded, the shell projected half-way beyond 
the miuxlc of the piece. 

The clwse of Mallet’s great mortar (d, Fig. 3229) 
is foniKKl of sliort cylinders or coni[»ounu rings ; 
the chamber being of wrouglit-iron let into a huge 
nniss of en.st-iron. Each of the two lower rings is 
coin}>o.sed of seveji rings, and each sot of these again 
of thn*e smaller rings rabbeted together ; the top 
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mig of live ling.s composed of three 

siiialliiv liugs vablxilcd togi^thcr. 

There are two light rings acting as a sort of key- 
ling for the six bolts or staves, the bolt- head resting 
oil the )iniz>:lu-ri]ig und seeunxi with steel collars in 
tlui cast-iwn mass aix)uml tlio lireuch- piece. 

The weight of the whole without bed is 42 tons. 

Weight of’ bed, 8 tons. 

Weight of shell, 24 cwt 

Culilx^r, 36 indies. 

Chni-ge uf shell, 480 pounds of powder. 

Cost of shelh chni'ged, alx)iU £ 25 . 

Ix^ngth of cliumWr, 2 feet 6 inches. 

Horn at top of diamber, 13 iuchus. 

Itoi'e at bottom, 14 iuehes. 

I^rngth to top of clamber, 8 jbot 

With a charge of 70 pounds of powder, a shell 
weighing 2,300 \x>umls was thrown 2,759 yanU, 
burying itself eight y^mla ia the gi'ound on its fall 

iVr monster mortar em^doyed by the Fix'iieh at 
Antwerp in 18;{2 hiul a total length of 4 feet 11 
innliiM ; its onuide diameter was 39 | inches ; caliber, 
24 .^ inclms ; length from top of chamber, 27 inches ; 
depth of chamber, 10 inches ; diameter of chamber, 
l> iiiilicH. Tlio weight of tlie mortar was 14,700 
IKiaiids ; that of the bed, 16,000 ])ound!!i * of the 
empty siieil, 916 pomids ; and tbc bursting- cliarge, 
Oy jKiunds. 

Tim chamber would contain about SO pounds of 
|)Owdcr, but 12 tKjuiida weic found to project the 
shell to a distance of 800 or 000 yanls. 

This monster aifair Vmi*^t with a charge of less 
than 2 t) i>ouiuU of ^xiwder after a few rounds firing. 

Among the largest movtiirs on r<»ooid aro those of 
the i.danil of Mnitu, Tlie rocks hero are not only 
>N’iir|NHl into fortilicntioiis, hut likewise into 6 re- 
ciigiin*^ ur artillery to dchmd thosi^ foitilications ; 
lK*ing hollow ed out in many places into the form of 
iinmciJSi^ iiioilura. These moitai'S they till with 
cun tars of camion-balls, shells, stonea, and other 
lUiMlIy materials ; and if nn enemy's ship should 
apptOiiith with a ilusign to hdid, tliey tim the whole 
into the uir. The ettert of tins tremendous iaven* 
tiun must 1 m very great, as it will pitkltioc a shower 
for 200 or 300 yards ai'oiind, and would make great 
liiivoe among a doluirkation of l>outs. A oaiitaris 
idiout 100 [Mminls weight; and os the mouths of some 
of those mortal's arc 0 feet wide, they will throw, 
emtUng to calculation, 100 cantors each.'* — /Wm 
<m <wouiU vTrUieu ju9^ Ixfore the suinnissian iht 
uiand to Of floral Huo^^ajHirtCf 1796. 



Flc. 1704. 




a. Prei<N*tl]c in MH-llon. 
I* Meilnr. 
e* Poi%U«r rhsiiiWr. 
d. DcJ. 



yif.1764 isftseePos 
of a MwUl AuMtrUii 
riHcniortar In which 
I he vrojecUle rovviv 
III! iiotcr |»rt of tlie 
DHirtsr. Tbi^ ■nhPMX'^l 
iM»rliou i« s hrxuiaai;il 
iihe A it hit- 

wiMili buU, iuU 

Is of cor* 
lUstpc, niiU 
ntK n like a enp, nml 
off when 

The roimf^rlNiinm't*, 
U tofivi* |iti’|***n\KT- 
anee P> the re4f of 
ihr rriMiitioiis. 

ritleU innr* 
tor of 21 oiii. ‘WW- 
ufutet 18 1 6 , 



Monn^ln-bcwlt-SOT. A light lieKbpiece, 

oMarge caliber in proportion to its weight. U 

is mounted on a light carriage which may be drawn 
by one horse. 

Tluf Imwitser and its carriage may each be i>ackcd 



on the Uick of a horne or mule. 

The piixre shown in tint cut is a gun of the howit- 
zer liatteiy niiulc fuv tile negro contingent in the 
Asliiiiitce war, just eonchubHl. Sir Inn net Wolikdey’s 
ibish on OximuNsic is something of winch to be 
proud. 

Moun'tain Otm. (Ordnance.) Alight can* 
non capable of being transported on mule btek« 
For this purpose it is detached from its carriage 
and the weight distributed among several animals. 



The AshEDteegUD is shown In ng. 8242 , p. 1486 , ^'Mtck. 
DiHV 




{Aihamtit /Cvpetffrton, 1873 >74). 

Tbs new Woolwich mountem guns, made from tbs dsii|u 
of Sir WillUD) Annsttong, initesU of weighing ffisnlrSOO 
lbs., like the mountam gun need In Abysslaisand SnlulsnSi 
will weigh 400 lbs. sech. As, bowsTar, sn eMStlsI eoodi- 
tlon of stouotim srliUsry is that ersry pari of U ibsll be 
curried on the becks of mules, these gnus ere mode in twe 
piece«, Kcrewed together, end streoglhened si the Joint by • 

third piece in tlio i«hiipc of e ring of coller. The breecli end 
of the gun when diejuinted weighs 2 U 0 lbs., end tho barrel 
with colliir Hiuounts to uboat tho sonio vvel;;ht, which U ic* 
ga^*d sH % feir burden for e mule orei* hilly country. T 1 ^m» 
garni, like their small rx iianieiiokos, ore of the smell caliber 
Adopted for 7 -pouniler project ilcA, but their gmCer length 
weight enable ibom to do much more vlfective work. 

Moa'kat. {Firc-(tn)is.) The firr-arm of the in- 
fantry soldier. It superseded the arquebus, on 
winch it was an improvement. Foimerly, smooth- 
lion* and muzzlo-loiuling, modem jmigrcHS 1 ms im- 
provKl it into the riflrd bi'oech-loadev of the pi'esent. 
FlItK.-AKMS. 

Mua^ket^oon. A short musket used by cavalry 
and nrtilleiy pn vious to the introduction of bicech- 
loaders. 

Murilf-ffltllT The fronUright, serswni in* 
toUie swell ofTlis mut* g|e ofaipin or the nmi* 
ale-bsnd of t howilger. It is nmde of iron or 
Steel, and is o<{iisl in bight to the tfiipaW or 
difference between the semi*diameters of tlis 
base-ring and muzzle. 

NaU-balL (Ord- 
nance. ) An iron ball 
with a tail-pin pro- 
lectiug from it, to 
xeep it from turn- 
ing in the boie of the 
piece. 
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Nee'dle-6un.(Gevouui,iruiirf. 
nMlcitjciidi,-.) A Jiic-nrin wlik-h 
iis luiulcil ut tLts liiiiwli w'itli ;» 
cnrtri«lg« carrying its own fnl- 
niid wiiicli ii) igniteil by 
a needle or pin tiavfisiiig the 
breecli-block auj struck by the 
liauimur. 

Tlieie are many guns of this 
construction, such as the con- 
verted Enfield (sec Chxvkutixg); 
but the one which has attained 



Fig. 3306. 




MatiUt Rifir, 



so great celelmty, tliough by no means the best of Its 
class, is the I’ru,ssinii needle-gun, wliUh jn-rfonned 
so ettective n i>art in the Pruaso-Austmu war of I860. 
See FlliE-AliW, cut C', Plate XVI. The Pn-neh chasse- 
pot-cun is shown ut IS, same plate. 

The Pni-ssiftii piece was iiiventi'd by Mr. Dreyse, 
wlio Ls said to luivf spent ovei tiiirty years in trying 
to construct a ix-iTect biifech-loadiiig iiie-nnn. 

It was introduced to some extent into tJie Prus- 
sian service about 1848, but was much improved 
afterward. It has since been BHper.sedwl in the 
Xortli German ai-niy by the Mauser rille (Pig. 3308). 
A shows the breech mechanism in position lor load- 
ing and B at half-cock. 

The brcecli-piece « is peiforated to receive tlic 
needle h, and is operated by the lever e, by which 
it is turned (quarter round and drown backward, 

retracting the nindlc until a catch thereon drops 
into a notch by which it is retaiiml until released 
hy the action of the trigger, when it is driven for- 
ward by a spiral spring. 

An extrutor works in a groove, at the dde 6t the 
shoe d, withdrawing the cartridge-case when the 

breech-|Mece is drawn backward. This move- 
ment brings the c.'ise in violent contact with the 
ejector «, hy which it is thrown out. 

A Berlin correspondent of the London “Times" 
gives an account of the performance of this new 
ami: “On a distance of 1,500 metres (1,640 

yards), out of 480 shots, 399 hits were effected 
in five targets placed behind each other ; anti 
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metres (1,564 yards), out of 480 shoU. 

460 hits are reported." 

Nip'ple-^eat. {Fire-ann.) Tliei kump on tlie 
side of a lund on nliich the* 8ci4*>ve<I aud 

thmnsfli wlucli tin* fii*o in to the ohar^. 

mp^ple^wTench. (FCre^nju ) The sr^un^r 
with 2 iiaes which fit the square of the oipple» and 
which is used for screwing it to and anscrewing it 
from the barrel. 

Ni^tro-gel'a-tine. An explosive agent inTeuted 
by Noki ; formed by dissolving gun-cotton in nicro- 
Clycerioe, with cninphor added In varying propor- 
tions, nominally 4 per cent. See Blasting Gela- 
tine, p. 105, »upra. 

Nl'tro-^ljr'cer* 
ine. Nitr oleum f glv- 
noiTt^ or blastiTiff-oii. 

Discovered by Sobi“oso, 
profe».sor of applied 
chemistry at Turin, in 
1847» and introduced 
into this country in 
186 4 by Nobel, aSwed* 
ish engineer. 

An oily liquid of a 
specific gravity of 1.6, 
having a sweet aro* 
matic taste, colorless 
when pure, but,as nmn- 

nfactured, it is usually light yellow. If heated np to 
100^ no change takes plac« ; heated gradually to 
1S8’, it is decomposed, losing its explosive jiownr. 

When not under pressure it burns iiuietly. Heating 
when conhned may creabe a paitial decomposition, 
and an explosion from the mrssure thus genemted. 

An electric $]jurk will pass tnrouch it without cans* 
iiig explosion unless a series of s{)avks are passed 
through it until decompoHitioii is caused and hoot 
generated. Fire alone ordinarily will not explode it. 
Jarring nitro-glycerine, even wnen at a tem^jeratun^ 
of 50^ C., will not explode it. Explosions occur: 

1. When confined ami heated to 180* C, ; 2, If 
struck so as to create heat and pressure ; percussion 
causes it to explode with dimculty when fioxin, 
which takes place at 8*, but striking it w hen in that 
state w'ith n sliarp hard substance^ as a pick^ will 

then easily explode it. —Journal of Applied Chm- 
utnj. 

It is prepared by succeBftively adding smell quan- 
tities of giy'.'erine to a mixture of uitiic aiuT sul* 
plmric acids and pouring the tompound into water, 
when the nitroleum, which is insoluhUon and heavier 
than water, falls to tlie liottom of Uic vessel. 

The acids used should be of Xhc purest quality, 
ami gixat care taken to avoid the iiitioduction of 
foreign matters ; otherwise slow decomposition, which 
may filially I'e&ult in Kpoutaueous explusiou, occurs. 

For this reason it is better to have it made on the 
sj^ot and used soon after making. 

It may l>e purified by dissolving it, very gradually 
and at a temperature not exceeding 50® F., in sul* 
pfauiic acid, and separating the iiitroleum by the 
gr^ual addition of nitric acid, and then pouring, in 
a fine stream, into put‘e cold water fioin which the 
air has been exjielled by boiling ; in the preparation 
the tcnipemtui'e of 50* should in no case be exceoiled. 

In Mowbray's jjtocess, a cimvnt of cold, diy air is 
passed through the vessels in wliich the compound 
is made, for cairying off the hyix>*niti‘ous acid and 
to cool and agitate the mixture. 
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NilTO^GiguTiM 




The vesJiels an? lined with gln&a. 

Tills substance has hpcn ext#*usivcly used for 
hlastitig iniiposes ; in tlie Mt. Cvnis and Hoosac 
tiinnclsp tno ojk-vations at lUossom Uock, harbor of 
San Fnincisco, ill Uu* iniiirovenn-nts oftheF,;ist River, 
New York, and elsi*;vhms (See Bi.astino ; Tun- 
nel.) Develoj)iiig nlKiut ti n times the exjiloaivc 
jK)ivTr of gmii^owdiT, it rerjuires far loss d Tilling and 
oiieratos so as to lilt the rock from Uk bed without 
shattering it to such an exteut. The n win her of 

fatal explosions resulting from it have Ix'on on ob- 
stacle to its moiv geneml use, but the.se ( laimod 
to have resulted geneiuUy from impvoiH'i inaiiufac- 
tuvi*, oxjx^siuv to too great heat in ti‘ans|H>rutiou, or 
«nvh*.WH!s8 in luvmUing. 

Among the most prominent accidents occumtig 
fioin these sources weix^ th<‘ <*xplu^ioiiH at AspinwuU 
and in the office of Wells, Fargo, & Co. at Sau Fnui' 
cisco, by the former of whir 1 1 forty- five ami by the 
latter aix Uvea weie dcfstroyrd. In the case of the 
Aspinwall disaster the nitiDlenm Imd licen .sliipiKil 
from Hanibiirg, wiiciu the teni]Kvatnrc wn.s 55^ or 60* 
to a tropical elimate wliere iho teiiijx.U'ntme in the 
hold of tue sti^amer was probably tnoiu tlian double 
this. It W 1 V 8 iuch>H<xl iti oork-stoiiiKnl vessels, 
jiackeil ill rasis with sawdust. Tlie rxjdowon 1ms 
been attrilmtcd to the discngjgeuicut of giis, which, 



by the coiTORion of tlic corks, cw'aped into the aur- 
rounding HuwdiisU forming a new uthI easily igiiitinl 
c'ompound, \vhi(‘h, becoming mixed with tlio uiulc- 
com|Kised uitrolcuiu which escainnl, was ertsily es- 
jiloded At .such a high tempoiatuiv by the i-ough 
ImnJHng to which it was subjected by llic sieve- 
iloics. The Hlieritf, .snrveyoi, and four otlmr jkt- 
SD 1 IS were killed ly m expbisioii at Newexstle on 
Tyne, Eugbind, wdiile ongjiginl in burying sornc 
Cfus<*s of this com pound in a pit beyond the city 
limits for sidety. 

It U liotiocable tiuit most of tli« aocidi-iits rccoixlcd 
have ownirrcil in moviii^;, traiis]>ortiiig, or Uiiiidyiiig 
the compoinxl nftei coiigi’latLon, ami not ii» blasting. 

0-1)lique' Pile. (AVe-orms.) That shape of 
action iii which the plunget lies and strikes the 
ignition obliquely, that is, not parallel with the 
axis of the bi^el. 



Ob'tu-ra'tor. {.A<hl\ 2. {Or<hnm'-e.) A gas 
:hcck ill a breech-loading piece; a Bvoiwiwell ring. 
:or instance. 

O'pen Bead Sight, {rjfie.) Also known as 
sight. See Bkad Sight. 



O'pen Bight. A 
sight, through which the 
object is viewed. See 

list under Sight, where many eNiviiiples may be 
found, aa also pin, fin, and globe sights which are 
not open. 

Ord'nanoe. A class of hre-arms too la^e to be 
fired from the person. See Cannoh ; Mortar ; 
Battery-qun ; Howit2BB ; etc. See list under 
Wearoxs. 

When hawks were supplanted by fire-anna, the 
names of the birds of prey were transferred to the 
new weapon.^. 

Motqu€t^ A apAm>w-baivk,boeAiD« mduiquet. 

% kawk, wm • hmJj piece of ordnaoeo. 

T^trtuolo (lul.), 4 hAwk, vii 4 fm4li plftol, ot«. 

8407 shows a form of timber carriage by 
whicli a gun may be trained to all points of t)ie 
compass, without being pivoted or placed on a circu- 
lar track. The foundation, or chassis, is composed 
of timbers framed together in the i'omi of a cross, 
and having gi-ooves f/ D' cut in their upper sur- 
face. In these grooves the legs of bolsters C D run 
on casters, or slide on greasiid runners. The bolsters 
support the bed A, on which the carriage B slides 




out and in. The plan of niountiiig is adapted for use 
in earthworks and extemjiorized fortifications. 

Ericsson’s gun-carriage, Fig. 3408, is for working 
guns on shipboard in rough weather, and ia designed 
to check the movement of the caninge instantly, 
either in its recoil, or when swayed by the motion 
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Paix'han Gun. A clmmlK'ml slu-ll-jjuii, 
calk'll tiDiii Culuiu'l I’iiixhiin cl tin- FtvuJi army, 

who introduced it ill l;i22, _ 

amis of this kind of tlic caliber ofS and Ui indies, 
known ns scu-coa-st liowiUei's, 1'onm rly <,-..iislituled 
a irtit of till- ainmmeiit of coast roitiiicatioiis in thi! 
Ignited States. Tlicse ilili'ered from tlie mutnibind, 
inreiitml by (.'olomil lioiiil'ord. Uititisl Slates aiinv, 
about 1812, in bein'' liylitci in iimiiurlion to tlicir 
(silibcr ami in hnviiiK no tk-vatiii^' mek on llie eas- 
rabcl.ami have been HuiM'Vscdcd by ordnaucc of iium: 
moilcrn ionns. Sc*e Canmjn. 

Peb'ble Pow'der. Gubpowdet in Iriw grains 
or masses, comparatively Blow-bvlmiI^ 5 . Cabe pow- 
der; poudre brutfde. 

F«bbl« powder la uitudlj famed trm dsiM cake in 
thfokneii ^ bteskin* It Int® wetMgiAer ^ 

Into enbea, by ceneecutiTe operstioM, the lea^ of the 

Mttal to tbo thiekneea of the cake. It la alao made 

ae li5«e oe 11-16" to 2" cnbe. 

Bee 1879, Appendix I., p. 128. and 



Urnnia, aspf hir 16, 1S70. 

Pabltl* Pow'dar lCa•clli]le^ A maebine 
for makiog caba gunpowder. 

Tbt iiiirihhift \t ooppoied of two Dutod broOM roUere, «ac1i 
6^^ is lilinutiT, p)MOd obout 0.6^^ oport, UmIf *x€b boing hor- 
isoikt&l ftLd pomUl. 11 m teeth formed on tbo roller by 
flutlu it oro 0.5^^ oport. The rollon rorolre In opponto 
dirocmai, ond the oorreepoDdlng toetb of tbo two roiii'n 
poii the plMo JcIniDf the oxli et the s&Die time. The ciika 
li 14^^ X Mid le fed TortleoU^ between the rollere which 
breoh it ioto r^ht prlae 14^^ loDf with iquaie basee* Tbese 
fell onon % b^rd. end fed by stHpa on endloee bond to o 
eeeond poir of toothed roUeie which bteolc it into cubes. 

The reenlt ie lifted to remofi crushed fr&^cnts and duet. 
Hie cubee ore dinted ond ore rounded otf in the g^iazlDg op- 
erotton, which \$ done in barrels holdini; 400 Ibe. oacb* 
The boftel mokee 40 revolutions per niiuute. aud 0.5 os. 

Kig. 




frtHck 



block IoimI is added for ttu h 100 IW. 40 uiiuutei^ i.i rutiuirvd 
fiif the 

P00p KioklDS Ma-chiue^ A special gim 
tool wmch {ormo the poop in the leaf of a ritic 
eight 

P##p Bltht. A form of hind sight for rifles. 

It hnoan opening through which the muzzle sight 
is liued uptm the object 

9rvm^Amr A 85fraine. The molds 

Fel'iet ^owaar. a ^jjf^^^jholoeinobroiiMpUte 

form of British cannon ^ which o gong of bronse pie* 



9rt^Amr A 85fraine. The molds 

Fel'lOt FOwaar. a ^jjf^^^jholesinobroiiMpUte 

form of British cannon ^ which o gong of bronse pie* 

powder in which each pel- tons work by hydrouho power. 

lei is molded of a given . Pebble powder h« superseded 

quantity of mealed powder. 

V«toui xhapM hav« b«... the adopi«l ai«. : - 



prisau 



14 centimeter gun from .275^^ 



iem i the Utter preferred. The to .S93i^^. 

qUnpe is s right eylliider with 19 to 24 centimeter gun from 

e circular bese and a emaUheml* .61^^ to .63^'. 

spherical carity at one end. 27 centimeter gun from .63'^ 

Size O.b'^ long. 76" dtsmeter ; to .787''. 

Pallat-po w'der Ma-chine^ ( Gunpowder, ) 

A machine in which the powder is compressed into 
molds of determined sha^s. 

**Or^aance /tsperi,*’ 1879, Appendix 1.^ Plate V , Figs. 11, 
12, sod described on pp. 126, 1^. 

Dr. John AaifrrsM'j machine for this purpose is shown at 
Figs. 11, IS, p. 198, voi. XX?., Engineering/' See also 

PgaiLt Pownaa. 



Par«cna^alon’^ap Pil^ing-ma-olliil6^ The 
metallic bodies of percussioii>caps at'e placed in pei** 
forations in a plate, open end up waul, A plate with 
corresponding out smaller perforations is placed on 

a flat table, and damp Tulminiitc bruslird 
across it till the perfumtions urc iilK'd. Tlu^ [ihite 
is then placed over the enijitv caps ami the jiowiler 
shaken down into them. Thi^ charged i‘aps an? thrn 
parted to a iinu^liinc similar to Fig. S(»33, in whii h 
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Fig. 3638. 
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Pereusvon^ Cap ^ff1rhi7%e• 

tin* pum li on a .stsitimiary srtoss the 

l)late, ami, each hole, Ynwa the cajw in ^>nc- 

(^tr-ssion with the tin -toil, tlie plate )>ciiig inonul as 
eadi IV w Is tioinpleti il. A aeconil puneU rmiv U? 
used to »pi>ly u drop of varnish aTter the lining is 
ill pliK’C. 

Fig. 3t53k shows an* 
otlier torin of machine 
for tlie simjH purpose. 

The enp* 1)01 lies are 

pliueil ill |)erfotatioaH 
near the circmnhTetme 
of the airenlar (lisle V 
whi(*)i revolves on a 
pivot, so as to bring the 
caiw successive ty luuler 
the punch A wiiich do* 
scetids through a sheet 
of tiiidoil, cuts tile lin- 
ing from the same, and 
attixes it within the cap. 

Hy a combined appatii.^ 
tus the caps are auto- 
mat ically varnished. 

The fulminate is kept 

u3 ^irT,r/ ^J 











Pfrcussion*Cap Filli/it^^Maehin*’. 

wet during the operations of filling, siml not rnoK 

than twelve umn es of the coii)[K>sitioh is alhiwvd in 
uii estublishineut at one time. 




MetsUkc enrtrid|^*BhelU rpc primeii with fulminate nnd vsr* 
aisbed lo tbe insiiie id the ranse wsy ns cap^, Init the tiiefoil in 

genendly lURpen^ed with. The nepit- 
rate cups for Porker's and >lii>nuTU*n, 
and Rome other ci’Dtnal'flre rnrtridseB 
are made in the Mine mitnnernst gun* 
capx^ but the ^helle an* RliaUoirrr. 
They nro inserted in iIcpn'ef<iona in 
the head of the cartridge, tlte her.dof 
Che cop on n line with the surmund- 
Ing phell nnd foruiiag port of the bend 
ofUie cnrtndge. 

Per-cuB^sloa-cap Held'* 

er. A s] K>r <levice for 
laildiiig ca]is in such way as to 
he ten<lily at tail ml to (he nip- 
ple of the j'icce. The caps ai*e 
aniiiiged in a gioove nnd 
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toward the opening by a spring. One i.s always 
presented at the point of discharge in rouvcnieiit 
(losition to In; slip|x?il over the nipple, aiul ihi'ii with* 
drawn from the case hy a imll. The lu xt in scries 
iiiimeiHately assumes the place at tin* ojuming. 

Per-ci 28 ^aion-cap Trirn'ming-ma-chine'. For 

trimming tlie edges of caj^-liudies after tlu*y have 

been tbrined hv tin* dies. 

% 

ThaeapR an* placed in perforntionB in a pbtc and be- 
neath A rotAtiijg cutternthk to triiii the Flj; 3b3^>.«hoirii 

a inachicic of thi< rhnnicter, in v.hicli 6 i^ n I e.ii’in^ for shaft r, 
which carrk*^ the enticr i, ^ i» a pulley round which llie drir- 
ing -belt and ^ a or lever to r:ii<e and defnvBB the 

ruiter-Rbaft. Chat it may operate on thr cajxi h 9 they are 
brought beiieatU the cutter 

C 




Fig. 3G37. 



© 



Pcrci f t# /)>n- Cnp Tri mm cr . 

Per*cu8'aiDn-fxifle. (Ordiia'iw. ) 

A fuse in a projectile set in action by 
concussion whvi\ the projectile strikes 
tiu* object. Percussion^Fust. 

In th« example, A represente a ffhcll. A 
plunger A held by a f detent e, which engages in 

notch At Us rear end, is releaped by wlthdrnwfil of the detent 
orraaioned by the shock of impact, and atrlken a nipple g on 
which is A p^rcuoMoo-cap. 

Per*cuB^8ion-lcck. (Firr-arm.) One in wliicl 
the cock or liamnu r strikes a fulminate to i*xp!od 
the charge. 

The peTcu,<>h>n pnnriplo wiw fir«t applied to firo-ams by th 
ItcT- Mr. Foreytt) of Uellielrie, Knj;laml. in 1803. 

Tlie interior in<.H*hBniftm may bi* the flame os that former!, 
used in the riiotdork, the shape of the hammer being alterci 
to allow it a greater sweep, and tlic ^rtUrrj/ iiml pan replace* 
by a nipptf or rone, 

Per^ctia^aion-pow^der. An explosive ignitei 
by ptuvudsion. St-e Fulminate. 

F^•tard^ A box or lag filled with po^^do^, used 
for blowing ojnui gates, doors, etc. It is provulcil 
w ith a slow -bimiiiig fuse, and to ]»roditce any coii- 
.siderablc elfeet sliouM be chaigcd with at least 
twenty pounds of uonder. The effeet is iiu reased by 
loading the petard with sail d -hags or nthi*i weights. 

A slicll of large caliber njay Ix^ used for the suuiic 
piii 7 M)se. 

The effect of }K.‘tanls is nearly proportional to the 
s<[uarc of the cliarge of powder tiuy contain. 

JJisks of gun cotton, designed to Ik* simply at- 
tached to a sto(k, drawbridge, gate, or ImiriVaile, 
have lately l>oen ns<*d with great dlect u[K>n experi- 
iiieiitid structures. 

Uewder or gun^otlon r^^^anls arc plareil in p«>jUlon for firing 
in the mnnuer Mioun in Hg. 3^52, In \yIu«*1i Mie jwbtrd is biid 
against the *^tor(«{dc w\\k\\ it is J4 5in *l to linuHi, ii'sring upon 




Pi tanJ, 
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holdiiif^ the hurf»tinjr*fhnr^o to il» work U by n hrvc 

with lioliliii^' n )K>wilor>1iap A^r^iiiTst i\\e barrier, 

and the nthvT resting; in a deprcmon in Mie ;rronn4. 

Tike in^oiition n^^criluHl to the Hu^uonoU tii 16Tt>. 'those 
flrikt UM'ii 9>i'Te nf n .etnl, tn the r'hniic of a hat. anU wen* mi- 
plOT'*d tn blow lip gat<?H or olhor Ivirrier:*, iiihI ai<n in counter- 
mlnoii to brefik through tlkc eoeti)\'f^ ^dleric^. The pcLinl ym^ 
formerly fixed to a plank rnlleU a mafiriee. Cahor« was taken 
by IJcury IV. » by means of petards in 1580. 

P6t^ro-nel. A ol‘ canuoii in servici^n, 
C'imrU l>oro mail 24-]iomi<l ball. 

Pik*. A thftft at wood ofined ot the eod with o 

iharp meUHic bead. A apear. A weapon ued in 
repelling boarders, A boarding-piit. 

la til tiwi dove to the hifeatioo d the hajeaci It hat 
Ibmad a vwpoa for iaWacry la Uae or Id maw. After the la< 
erotftOB of the liayniMi It aaa» Ibr a time» oilafled «lih the baj- 
aaeta It h aot ao« to balottbd la the amlw of Surope la tha 
haadi of lakatry. 

Fla^tol. A form of fire-arm adapted for use with 
one hand. The modern fomj ot* pistol is a breech- 
lander, lining metallic catlridgas. 

It la Mid Co hare bnn iofented at Pbtda^ to Tuaeany, by 
GamilJo Vitelll, lu cho sixteeniJi c«atary OemuLO cavalry 
aeenu ^rA to have uied th«n , und their use canted the lance Co 
be abaodoaed. At the b&etlc of Ivry. 1590, it appears that the 
Vreaeh goutlenen of the king's army lostgiauod by theehangc, 
ending it dilfictilt to meet the chargo nf the oaeoiy’s lancers 
without taking open order aud -^rcaUering. 

Tbe general appearance of the pi»lol is ao well known tbat the 
weapon hardly cMeds dexcrlptioa here. 

About 1857,thoso for the United States cavalry wore furnished 
with adotachuble butt-piece fisEenoU Co the butt of Che fdtcol 
by a screw, so that the arm could bo fired from tlio shoulder ; 
iho weapon, wUli this udditioD, whs terined the piN col turbine. 

Ic was soon ontirely supersoded by Coit*s and other revolving 
pistols Seo RBvoLvta. 

The dueling* pUUd of the isst century was a flni^bcd weapon, 
baviog a long, slim barrel, nnd tiix^l by u tiuir trigger. The 
stock and barrel were geMierally inlaid with sliver. Blurb pride 
and pleasure were fou^ in (heir po«(.«rH»ioii and curious modi- 
flontiouri, -*.vztc-handle» and haiidlvfi, and ao on. Killing 

for pistols was not gc^ncrally adupieU until some Ucue ufu*r it 
iiad Uhih u^eil in loDg-banvIrd guns 

The Derringer pintoi, svhioli bits i«omc celebrity, Is short-bar- 
reled, of Mity liiTgu caliber, mid h:u^ bren ccmtpjtrvd to u pocket- 
howjtxcr. It i^ H very ellwtivu wxapuu Qi short range. The 
latest [>attem of Derringer Is a single barreled br(*cch-ioader, 
weighs about 8 ounces, niid carrie** u half-ouncc bah. 

Toy pi>(ol8 Imve bccN made svliidi v^roject a buckshot with 
consldvrablc force by the explosion of a purr ussion -cap. Toy 
pUeoh for bring an arrow by (iic fou'o ofaspniig^or pnuccting 
a cork Ly die expansion of uii* wliloh has bceu previously com- 
pressed ill a chamber, are ubo roimuon. 

Tlio earliest form of pistol was used by the Kngllidi cavutry in 
1514. The earliest form of revolving, cvhndikul breecli. whose 
chambers aie brought couscculiveiy hi line with Uic baric) » is 
found in the Englisli Ciii^cil Service Museum, and hi lupptx^ 
to d^^«* from tlie tiuio of Charles I. 

The Colt pistol, which ntbiIncU (he highest celebrity, was 
Introduced from the United Stitca into England la 1^. See 
Kbvolvrd. 

The Eugilsli cav;dry^rvico pistol has a length of 13^ inches; 
barrel, 8 inches; weight, 40 nances; caliber, .577 ioebes; ri- 
fling, 5 grooves, having one tarn in four feet. 

Pis^l-Cftr'bme. (Firc^unns . ) A liui'bemitrb 

putol piwided wUli a n^movable butt‘pit*dc, wLicli 
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Fig. 3756 




PisioU Qtybins. 

may ^ secured to its stock by ft spring-catch, or 
d<itached, so that the weapon may be fimi either 
from the hand or the shoulder. 

PiB'tol 6-rip. A pmtuherance shaped like tbe 
butt of a pistol beneath the smaii of a gun or rifle 




steadiness to the ;irip in tiriiii;. 

Pis^tol Ri'flmg Ma-chine^ A standard ma- 
chine cuts 3 trt'ooves of an invariabli^ j>iteh, in bar- 
rels 3.5" to 5" loiij;. with or w iilmiit feed for depth 
of irrooves. See 1 {ii*Mv, i». 1^130, 

Thv twist may vary from I turn in 72'' to 1 turn 
tti Pi". — ProU Wlithity. 

Piv^ot-gun. A gun mounted on a carriage which 
may bo i^evolved so as to sweep all points of the 
compass. Usually employed on shipboard, but some- 
times ill fortifications. 

Fig. 3776 9boir.x d Parrott geo mounted oo a pivoi-esrrtoft 
adapted to be ebifted from eido to side of a veMdi, so tbsl ooe 

battery may aaewer for both broadeldea. Tbe carriigt le lo use 
on tbe thirty gunboaU boiU for tbeSpaaiib govemmeat tu New 
York, about 1870, and bas el&ce been adapted for other veseels. 

It WM lb vented by Erkaeon. 

Tbe pUtfortn n rune ou tracks 5 5 acroei tbe deck of tbe vee- 
eel, and may be propelled by a cog-wbee) gearing iu tbe rack t 
oo oao of tbe tracks The carriage proper is rivoted In tbe 
ceoter of tbe platform, and rests oo wheels 4 d. When in flriog 
position tbe platfbm is tksteaed to tbe deck by plus, ooe of 
which is shown at r. 

Plain (Fire-arms.) A hind sight con- 

sistiog of a simple notch in a raised plate or protu- 
berance - 

Plua'ger. (Firearm.) a. A pin atruck bv the 
faaipmcr and exploding the primin$! by force of 
the communicated blow. 6. In other cases the pin n^ier 
hns the explodinj; |M>irt on its own eud, as in the 
bolt gun. 
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The phmger B hM 4 i«UlnlAf ^viBf 5 to UMd MaA ^ 

the bmeb'loftder. The •prisf » mmtiiTwrt la * IwU esiMdfaff 

from the ond«r 4d» of tbt bmA-hlD^ to lh» 

the ploDger woiki. 



Polnt-blanlc. (O/mncry,) <?. A filiot dittclutrgod 
in a lionxnjitul ilim tioii. 

/>. Apim Iioii>:oiit«ny kvolinl, 

PonttMif/fl: niiij'ii i« tlir of riglit* 

line ot a ball lioii^^eiitully UUdjiugeil 

^ Fort-fire. A paper tube filled with a composi* 
tion of niter, sulphur, and mealed gunpowder ; 
fonnerly used to fire guns. Now supers^cd by the 
friction -primer and guu-loek. 

The comm.(»t portfire in sixteen inches long, and 
is packed with a ooinj>osition which bums at the 
rate of about one inch per minute* 

The slotv potUfirc consists of paper impregnated 

with saltpeter aiul roilo4 into a solid cylinder aliout 
sixteen inclies long, it will bum tluve or four 
liours. 

Port-firex may be mode by boiling square rods of poplar or 
other light porous %roo<l in a eolulioii codi posed of oue quart 
of water to one pound of nitrate of kad for six hours. Tliese 
are then dried and afterward boiled in spirits of turpetitiDe. 
Ono yard wlU bom throe hours. 

Port-fire Clip^per. A nipi^w for cutting off 

the ends of portdims. 

Fou^dre Bru'tale* Coarse, or niU*- 
Slow biituin^ l>ow*dcr in blocks <l determiimU* niso, 
consisting, in sotne aiscs, of cubes 1.5^^ thick. 

See PEuntK Powi>su; Fxm.bt Powder, sai/»ra« 

Pow^der-chest. {^^faidiod.) A form of grenaile 
consisting of a Ik)X diarg^nl with powder, old nails, 
etc., to bii Imricil \t LN>sihlei*s. 

Pow'der DuBVing Ma-china'. Ounpowdet, 
whether pebble or granul&ted, ie required to be 
clean, end the dusting operation intervenes between 
the pebbling or granulating and the glazing. 

Dusting is porformed in rerolTlnr cylindriea] reels, with 
clothing of canTas or wire elolh <3 a RneMS to salt the 
gi^e of powder. A reel 8^ long and dlamstst will hiTe 
to rsfolutlons per minute. 

Id Russia, the powder is dusted In ben ' fig. Rg, aseoB- 
panying Appendix L, Ordnance lUpon^^^ 18T77 
See also Ordnance Report,^* 1870, Appendix I.. Plate 
Fig. 0, and description on pp. 106, 107. 

Pow'der-flask. A |h>ucIi or metallic case fur 
hold tug guik]>oWili.‘iV and liuv'iug a cliargiug nozde 
at the I'lnl. 

Pow^der-horo. A horn fitted to hold powder 

and Li.S4*d ;ls ft Ihuk. 

Pow^der-hose. (BJudiUg.) A tube of strong 

linen, nlMKit an inch iu diainctur, filled with powder, 
and in living military miuea 

Pow^der-iog-miU. rioe Qitr^ioiva . hill j 

S.VUKK-Ml IJi ; OltK^ vX*U Sift! lUt Ullllcr MlLL. 
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Pow^dor Pa^por* A substitute for ganpow* 
der, in Tented in England. 

Paper impregnated with a mixture of potassie ehiormte, 
nitrate, prussiate, and chromate, powdered wood ohareoal, 
and a little starch. It Leaves no greasy residue on the gun, 
produce leas smoke and less recoil, and is less impaired by 
humidity, and it is 6-16 stronger than gunpowder. 

Pow'der PreBB'ing Ma-chlne'. A machine 
in which the powder meal from the breaking-down 
machine ie made into cakes. It is a hydranlic 
preaa, the box of which ia 30" X 14", lined with 
taken boards. 

Pow'der Test'ing. In Britain, the chtom>. 
graph la need to determine the velocity of the flight 
of the proiectile, a eiven quantity of Che powder 
under test being used in a service gun with a givci. 
ball • 

111 France, the tert U in firing to extremity a cast-iron gun 
of a gmn model, mndc of a particular Iron, aud frcaiej in u 
glTcq uianuer, with chargcK of ii fixed of the powder 

to be tested. A new guD of exnctly similar character is used 
for each pouxler. 

{OunpowUr.) Jocorpomted or 
DiU cake ready to nnde^ gruulatioD. 

Pri'mer. 1. (Ordnatux.) a. A small, supple- 
mentary tube used with some descriptions of heavy, 
breech-loading orJiinnce. It ia placed iu the hori- 
zontal part of the veiU before tlie vent-piece is 
placed ill the gun, and cotiimimicates the llame from 
the ordinary tube to the cartridge. 

b. A wafer, cap, or tube containing a coTTipound 
which may be exploded by peicnssiou <u by friction ; 
used for igniting the charge of jiowder in a cannon. 
Those generally used in the navy are made from 
quills which are nearly filled with fine-grained gun- 
powder, the upper part of the quill being split ami 
turned over for containing a capsule of fulminate 
which is eiudoded by a sudden blow of the Io<.‘k- 
hammer. Friction -nritners (which see) are exclu- 
sively employed in tne land service. 

2. (i??aa<t^.) Tape priaiers are used for firing 
charges at a distance. They are tonned of long 
flexible strips of pawr or fabric containing fulmi- 
nate or other quick-burning compound, and are 
covered with a water-proof composiuon. 

A detonating primer used in blasting with gun- 
cotton consists of a frusto-conical tube having its 
lower end filled with a detonating composition, above 
which is a layer of gun-cotton ; the upper part of 
the tube is empty, and is covered with a paper cap ; 
an ordinary fuse is inserted into this cavity and 
fired in the usual manner. 




Fig. 2061 ibows a varietjr ; some adapted to tbe Inside, and 
ftomft to the outride of the head of the cartridge. 
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Pii'mw Bz^tract'or. A tool ubo<I to with* 
the spent ptiiuer in reload iug metel* 

lie shells. SeeK£tOADis6 Tools. 

Prim'lnc;. 

2* (AV^-enns and OrdMn:^.) The combustible 
which commuiuoatee Are to the 

1. (BiaMi/i'j.) A train leading to a bursting* 
charge. 

Pxto'ing-ham. ) The povvder*horn 

of tlio miner or »jtiavr)*nian. 

Prim^lng«-pow'der. 1. l<etonuting f<>w4er. 

2. The train of [K)W4icr (X^iiiivcting a fuse with a 
chaise. 

Prim^ing^tube. {OrdMnet.) A tube to contain 
an inflammable cotn]K)sttion, which oenupiesthe vent 
of a gnu whose clmrge is fiml when the com))oaifion 
is ignited. 

There are several kinds of piitning-tubes, fired by 
port*fi*yi toik^ or friction. 

The tulie is made of quill ^ paper ^ or vuU%l^ and is 
charged witli nieaUnl powder dim^iod with inethy* 
lateu S|>irit, or bv a detonating coinpositioni such as 
chloiate of {Kitasli and antimony. 

The tul>e is slightly smaller tWn the gun*vaut> in 
the I'olative prn{»orrions of and | nf an inch, and 
a hollow is nnule down the middle of the compod* 
tion, lo that the fire inuy involve the whole length 
instantaneously. 

The simplest form is that in whhih the tube is 
merely a holder for the pniiiing, which is touched 
off by a port*firc, This is the qnWf L>uteli, or 
common m^tal t 

Another variety has a cross-head or snit^e to con* 
tain a detonating com|>osition which ie cxplcaled by 
a hammer. This is the cros9-/foaded or ^tmnlin^ 
tube. 



A tliird variety is operated by friction, a rough- 
ened Ixu* occupying the hollow in the conijiosition, 
and exploding oy friction the detonating composi- 
tion in the head of the tube. The rough bar is 
jerketl out by a lanyard. See Fkiction-phimer. 

Fri'mliig Mn-chlno'. A maolifoe to put the 
fulminate in the cap, which is to be attached to the 
cartridge slurli. 

One wbicli places the fulminate in percussion 
caps. 

^lim'ing-wire. (Ordnance J) A pointed wire to 

S hriek a ca^ndge when it is home and clear the way 
or the priming or loose powder. A Aat-headed wire 
to clear the vent of any Ignited particles. Fig. S945. 

PrChJdO^tUa* A missile, or package containing a 
number of missiles, project^ from a guii by the ex- 
pansive force of sir, gu, or steam ; conmionly the 
gases generated by the ignition of gunpowder. 

?cc alpo I'lTuta, Eabot, Ptt>;, w.\rM>o, l’ACKi.\<a, Pf Ras- 
siox-CAr, i'MAROsa, aod the other 
Bic nuaibvr of pruk^tilcM und in the? THnieen wir, rk 

1 tiled frost oAf'liO ilKis, W s«fhllowA^: 

Ml, Pkilmcntm, 60,000; Ttirk«, bMASi : N/i\«l 

(Allknl), 85,000; Uuh^Ihu, 45,000,000. 

KIIIm end woumictt hy i\w>v : Funih, C 0 ,K 3 t>; 

Rt»((Uj<h, 21,1>88; l*iednioiiU«e. 1^3: Turkttj.fifNj: hnvnl forces 
(Allk-d), 2.000 : Ru>Kiun,110,0(K) Tciuk, )To,iC.7. 

One rroJoctUe in 612 did exerntien, urmi Ujc iurposltian 
thnt no two prukctllcR itnick orn; pui>un. 

Fif. 8970 U s liiHirrBm sliovina tku* iierfomtiiijr And ]H*no* 
trathia imner, al tarioux iliKtnort*^, of Fn)Ji*<*r 
from t)ic* serrlce litlinl niuxalo-Umdinp guut, uirh Lntferinj; 
chnrpre of poud<nr. rerroarnting in 

liijS priwer n rertain ciiiKii ot vem*]. U aiippoNi^d to In) nt tile 
Doraial distance of 200 >ard» fi'cni the ;mn, cxi*e])t where the 
innite at whk*li the prrO<«ctiJe wouM itcrtomtc a iMr^rctis 
expressly sfnii'd. Thui« tlw ^Ijo«> Umta tarp t con- 

<4 :i 14dlich plntc. 1 \ iin ltt*s uf Ujh)** !*. nml 

o It-hirO irvet *kln, notilrt U* ur Kv r)>o 

12 -iach 35-ua 41111 : vLvrvit^ the tired tVou; 

iha ll-iocb 26-eon fun weald onlv penetmte ig a dc^th of 16 
iflches into the Aune tar 4 *-t at ytini*. 

The WistsOtri of isoTUi aud force of nn]i:ict nrc ex)ire»^l in 
Coir^Uh Omh of 2,210 peundd. The unrl r h:u*I< 

rc.<pactiTei> : — 

UViglit of iiowdtft. DiuiK'tcr *»t Ook*. 

Weiifht of boll. Weight ofiT'in. 

The oppo«im hokn th^ouK^ arc the* 

disLmceA in ypMs* uj> tCr which the ^h it )undo a clean brearh. 

. The po\n*r<4 n.siNtunee of cai*h t^iryct is ;ovuu inoiUNUsaely 



A 31T 







BtM 010 ni4S sm Fin uss 




j4.J*i.4Kiti II.IS.1K was %H sks. IK an. ih t.u ik 



t 71 X St 




C.Ig.lH 4.D9.1K 
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loUed in Rait- 
ol in added to 
imered for 15 
Ided, and the 
vick wound 
)ver it. It is 



A 217 it w^*aid of 

217 forjl (•>(*.■* ]yn‘ n:' h < *t “'iC >hot fircumf'TieiK'*} U:> perfi»r»U* 
A. All prujoctiies :sre os^uuicd to etrike perpouuk^irly 
to 1 1x0 face of tUo tar^ret. 

The fi^Liri*s bciicuktli tin; [irmor aro tUo thickuMC8 of the 
plitiikg, Utekiug, aud sAhi. 

Pro-longe'. (Orditance.) A rope used to diug a 
gun-carriage without the limber in maneuvering 
when it ia required to move in a narrow track, or in 
retiring ftring along a street or throwgli a defile. It 
ha'i a hook at one end and a ring at the other. 



Proof — 

4, {Ordn/iiu'.c.) The tests are by hydraulic press- 
ure axul by til ing cliaiges. 

The proof l barge i» much heavier than the service 
charge, and in repealed, close examiiiution being 
ma<Ie tor flaws and erv vires. 

Tluj prfKjf by waici under a heavy pressui'e; the 
liore being wiped dry, the surface* is exauiiucd by a 
mirror to detec t the exn<h\tiou of moistuiv from 
eicvicrs ov hone v comb. 

5. {Shydl-artHs.) The barrels arc louleil with a 
liCiivy cinugc, laid on a massive table in the proving- 
n)om, and fired by mciMis of a train uf |>o\v«lcr, the 
trails being received in u sand- 1 tank. Tim is re- 
floated. 



The proving of guQ-barreU at IHoo ift thus perfbnned : krty 
bnrreM w. it u tlnie^ wlUi 2B0 ^ntins of )io»d<*r aoJ 500 

grainr of lend In enrh, and omitged in a imxall room, to be all 
dj^charged iit ocre : they ire placed In p<»ition, wedged, and 
held down by a heavy beam ; a train of powder k then laid to 
all tl\c touch *holo^,tlfo workmen leiivo thcrooui, and all in ready ; 
the (bauble door^^ having been clri>ed, t)>e icHter strike^ with a 
hammer a »<nm1l rod or Iron protruding tixmugh thevooflen 
partition : th<* rod driven into a pcrcu/<»^i<»n-(*Hp at the end of 
tfio tniln of powder, and the explosion of tlic charget lu all the 
hhe’t immediately oerura. The value of th is text ia very* 
the ortlinnry charge being 70 greinn of lend. The burreia are 
alter wanl tested with 150 gndns of pn wrier, to »ee If they have 
been strained by the hrat Ujxt. 

Swords are proved by bonding them and mdng if they re- 
sume tbeir oriulnal shape, aod by striking them tlutaiN) over a 
curved block of hurd wood. 



d. (Gnnpovrckr.) a. Ordinar;/ y»*r>o/‘ of jwinlcr ; 
one ounce with a 24-pouiid ball. Thv mean nmge 
of new, proved fit any one time, must not be less 
than 250 yards ; hut none ranging below 225 yards 
is i*eceivcd. 

Powder iu magazines that docs not range over ISO 
yards is licUl to be imserviceable. 

O'jf^ powdiT average's from 280 to 300 y;mls ; 
small graviy from 300 to 320 vards. 

b, A i>roof of blasting- powder is, that two ounces 
being fired in an 8-ineh mortar, elevated at an angle 
of 45^, sbaJl throw a ball of 68 pounds to a distance 
of 240 feet. 

Another test is, that two ounces of powder in the 
eprouvette gun (weight, 88i fjounds; f>ore, 27.6 
inches long and 1| inches diameter) shall give a 
recoil of 20”. 



the incorporatiiig-mill. 

In the Unit^^d Slates this is generally eflfected by 
the rolling-baiTtl. 

Py*roph^o-ros. Mechanically considered, an 
apparatus for kindling firo. 

Chemically conadcred, a sub<5tance which takes 
fire when ex]X)sed to the air. 



Homberg’fl pyrophonni depeods upoo the heal epont«Deoue- 
ly develop^ by Che snoeisUon of alum, sugHr, snd flour. 

BrsQde recormnendii a mixture of c^ual parts of &lum and 
brown eugsr stirred over s Are in wtk iron ladle till i^uite dry. 
It is then put int<^ an earthen or coated i^lau bottle, and 
heated red-hot so lonir as a flame appears at the mouth. It is 
then T»xore0, cinfully stoppeih and allowed to cool, the 



black powder which it contdns becomes glowing hot when ex« 
posed to air. The expenmeat succeeds l^at in a damp state of 
the air, and may be accelerated by breathing upon Ute powder. 

Two other reeipus are given by Brande ; — 

Mix 3 parts of lampblack, 8 parts of carbonate of potassa, 4 
parta of dried alum. Calcine as before. 

Or, 27 i^rts of sulphate of potaasa, 15 parts of calclaed Ump* 
black, ileat to redness in a crucible, and keep iu a stoppered 
bottle. 

Or, heat tartrate of lead red-hot in a glass tube and seal ber- 
ineikcally. Break the tube and shake out the powder, which 
infliunes spontaneously by contact with the air. 

See Cooley *s Oyclopssdia,’' page ltS4. 

A pyrophorus ibr cigars is described as follows : Neutral 
sulphate of iron Is treated with diluted nitric acid and precipi- 
tat^; the resulting oxide is reduced by heat in a tube through 
which a current of htdrogen is paa^d. ThU is coixibiDed with 
a sulphide of aluminium and pocaasium and a small amount of 
carbon. A ]>ortlon of this is placed on the end of a cigar, the 
biwath is Inhaled, and by the afllnity of certain partied of the 
composition for oxygen the iron Is heated and the cigar lighted. 



Proof-boufle. A house fitted up for proving 
barrels of fire-arms. They are extra heavily charged, 
laid on a bench, primed, and fired by a train of pow- 
del* into a bank of sand. The average loS5 in Eng- 
land is four per cent on 600,000 ’parr<ds annuallv.. 

A second proving takes place when the piece is ready 
for assembling. 

Proof-plug. A plug screwed temporarily into 
the breech of a gun -barrel to be proved. 



Pyr'o^tech^niOB. Preparationa of inflammable 
material are used in making cascades of fire or ex- 
plosions for signals or ns expressions of rejoicing. 

Fire- works are of OrieoUl ori^o. The Chinese and Japmeee 
itm excel in thdr production. The Yokohama Herald’’ de* 
ecribee the effeeta produced iit an exhibition of Japanese day- 
light Ore- works These ci»nsist«d prindpaJly of bom be which, 
exploding high in the uir, diKliari^'d variously colored Jets or 
smoke, and sometimes large parachutes which axsuined the 
figures of fishes, snakes, or birdM, which hovered kite-ilke and 
motionless in the air for an Incredibly long Uxne. Oecaalonally 
they look the ehape of cottages, temples, buuiaa beings, trees, 
and flowers, and various other formt. The smoke figures were, 
however, the most amusing. One of those most frequently at- 
tempted was a cuttle-fish, with a body of thick black smoke, 
and anns of fighter hues. Though the smoke was soon dimi- 
pated by the wind, the resemblance fora few moments was very 
striking. 

Our artifleen* do not possess the secret of making Bre-works 
such as these, their \dforts being confioed to the pr^uction of 
variously colored fires for exhibition at night. The basis for 
seorJr all pyrotechnic compositions consists of niter, sulphur, 
andimrcoal Id varied proportions pulverised and mixed with 
qpmo material which Imparts color to the flame. The nitrate of 
slronUa produces a red light ; nitrate of soda, yellow ; sulpliAte 
of copper, blue ; nitrate of baryte, green. Ii^tcei, Iron, copper, 
and line filings are used lor producing brilliant sparks of 
varioun colors. 

Ite.ddes these, numerous other substances arc used for pro- 
ducing different tints, most of which niuy be found lu works on 
pyroteuhny, Chough many artists In this line ckulm to have 
secret compounds or processes for producing peculiarly brilliant 
flames* The com positions are formed into sniall pieces called 
stars, tbr iusercion in rockets am) bombs, or arv driven into 
paper ermes whkb arc atteebed to light framcw*orks of wood or 
bfimboo Ibr siationary fire- works. 



o 



Pul'ver-lz'ing. {OftTtpawd^^manu/ftciurt . ) A 
mill in which the ingredients are separ^ly reduced 
to an iinpalpahle powder before being transferred to 



Quick-match. Cotton-wick ia I 
peter and rain-water for 1 hour; alcoh 
the mixture while warm, and it is sin 
minutes. Mealed powder is then ac 
whole left for 24 houi^s. The cotton-^ 
on a reel, and mealed pow'der sifted ( 
then dried. 
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1. {Firc‘a'n}is.) a. The rod by which 
the chai*ge in forted home. See Ramrod. 

b. A statr having a cylindrical or conoidal head 
attached, used in cannon for the same jmrpose. The 
rainmer-head is made of beech, maple, or other hard 
wood not easily split, and is bored for aliout two 
thirds of its length to receive a tenon on the stafT 
For rifled guns or for hollow projectiles, its face is 
countersunk. 

Rammers for large ^ns are technically termed 
rammers and slaves. For field artillery, a sponge is 
aUached to the other end of the staff, and die com* 
bined implement is called a sponge and rammer. 

The sponge is made of coarse, well-twisted woolen 
yarn, woven into a warp of strong hemp or flax 
thread, after the manner of Brussels carpet. 

They are woven in threads with selvages between 
them, which, being cut, the sponges are sewed to 
fit formers of the same diameter as the sponge* beads. 

Hair sponges, freqnently called brush-wtpers, are 
sometimes employed, and arc very useful, for clean* 
ing the grooves of rifled guns. 

Piir. 415d is s flexible rammer for turret-funs. It is attached 
to the manitor turret hy s bioae, so te to be lowered iuto aer- 

rketble positioo wbeu required. It is composed of a tube B 
lurrouadlng i series of jointed plates C, which eaa ^ flexed la 
>oe direction I tod are caused to protrude from ibe tube and 
bllow tbe bore of the guo b^ ineaos of a screw operated a 
)and crank and gear n o, or other suitable mechaniscD< 

Fig. 4m 




Ram'rod. A rod of wood or metal, used for 
forcing the charge to the bottom of a gtin-barrel, and 
also with a wiper or ball-scrcw attached, for cleans- 
ing the interior of the barrel and for withdrawing a 
charge. It is held to the gun by thiinblesorbv grooves 
in the band and a corresponding groove in the stock. 

Wooden ones are now only used for sporting arms. 
The ii-on ramrod did not supersede the woo(h>n one 
until 1742. It was introduced into the Pmssian 
army by Prince Leopold, of Anhalt -Dessau. 

The United States service ramrod, used prior to 
the introduction of breechloaders, is made of steel. 
Its parts are : — 

Tbe stem. The thread. 

The head. The cap. 

The cup. 

It generally is made with a swell, to keep it in 
place ; but in some patterns a spring in the stock 
serves this purpose, and the swell is di.speused with. 

Kamrods, in the large gun-flvetones, are made hy tnochtneiy. 
Id tbe cose of wooden onen. the blank# are driven through tu- 
bular cutters, which bring them to a cyUndrtcal form. The 
iron ones are cut from a round rod. For polishing, they aiw 
placed upright in a frame which holds ten at a time, and arc 
iubiocted to the action of hard -wood rubber# eup plied with oil 



oad poUshing-powder. The grooved end# of tbe rubber# are 
pre#^ ogainirt tbe ramrods bj spring#, and the rubbers receive 
a rapid moUon while the ramrods ore slowly revolved. 



sbound^er. (Firc-ftrms.) A device m .n g«m- 
lock fur throwing tint iiaTiiiiK’r Ixtck from the uipplc 
after striking and explodiijg tlic cap. 



Fig 4209 




Hehoiint/ers. 

This is usually eflccted, os at B, Fig. 4200, by 

lengthening the shoiter branch a of the main -spring 

so ^8t the arm b of tbe tumbler shall strike it just 

previous to the impact of the hammer on the cap, 

by the action of the .long branch c of tne 

main -spnng transmitted through the swivel d; the 

effort mtkd^ by i iv * * 

In Dane spat' 



the branch c in 
ivstorinR itself, 
after the mo- 
nivnUry com- 

I irvssion, throws 
uck the tumbler 
snlKoieiitly far to 
permit the s«ir c 
to enter the half- 
cock notch. 




ent (w4), used in 
the Parker gun 
(we SnoT-uus), 
the long hiwnch 
of the main* 
spring is arrest- 
ed by a stop / at 
about the posi- 
tion ot half-cock, 
the tumliler be- 
ing ciUTU-d for- 
ward by its ino- 
nu-ntum until it 
strike.s the cap, 

wlien tlie pressure of tlji’ sear on the cam-shaped ex- 
tension g tnniws the tnmbl(T back until the nose of 
the sear enters the ii.ilf-e.ock notch, or sutficiently far 
to lift tlie liHiuiuer clear of the nipple. 

Re-coir Check. 1. An apparatus to absorb 
the recoil of a cannon, otherwise known as a hy- 
draulic buffer, which see. 

S«e Ity^ gua-carrioge, with hydraulic recoil check. Plate 
VI., attached to Appendix H, " Ordnance Reparl^'- 1876. 

2. A spring cushion attached to the batt-end of 
a gun-stock to take the force of the recoil.'— AfiV/er, 
No. 169,465. 

Re-coil' Dy^na-mom'e-ter. An inatrumeiit 
to measure tbe recoil of small arms. 

Lieut. Metcalfe*# device iu to tneoeure the recoil by subeti- 
Cuttng for epring# a material of uniform retUtonce, such as 
copper or lead, and meosuriog the recoil by means of a cut 
mioB in the material by a Rodman knife Interposed between 
the metal and the butt of the gun. 

Re-fl e 0 ting 
Sight. {Fir€<trm.) 

The sight has a re- 
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fleeting Burfaro placed at such an angle as to re- 
flect to the eve light from one direction onlv. 

RolB*forC6'. (Cfiriridgt.) A lining or plate 
to strengthen the h^ad of a cartridge, sometime* 
also acting as an anvil or a gas check. See Cup 
Anvil; Disk Anvil; Gas Check. 

Re-loadlng Tool*. Tor reloading spent cap- 
sules of breech-loading fire-arms. A complete set 
for rifle cartridges consists of primer extractor, 
charger, loader, and re primer, wliich see. 

Pig. 2116 Pbou» s single tool with the functioni of d«ap- 
per, recapper, and rauiuwt coiaprUed within s weight ol 




Reio^ing Tools /or Brfe<k4ofiding SM-guns. 

S Ol. On the pIOc U aIio a device for extracting expended 
jhelU. — “ fhoi'iJrurg To*U Cc. 

llg. 2116 is a tool w hich rviuovei the exploded primer, In- 



Fig. 2U6. 




Reloatfing Tool for Brto<K4oatfing Rtjks. 



•erte the new primer and foAtenA the hall in ite ebell, at the 
mine time pwnging (he cartridge to (omt. 

Ra«peat'or. 1. 

{Rortilogtj,) A watch 
made to strike the 
time when the stem 
is pushed in. Some 
strme the hour and 
quarters ; others, the 
hoar, quarter, and odd 
minutes. They are 
expensive and deli- 
cate, owing to the as- 
semblage of so many parts within so limited a space. 

Sonv^ repeaters i in addition to their announcement 
of the hour when called on, will strike the hours and 
quarters as they recur. A striking watch merely 
has not the faculty for repeating when called on so 
to do. 

Alarms are also attached to watches. The ma- 
chinery is somewhat siniilar to that of the alarm- 
clock. 

James li , in person, heard arguments on interfer- 
ing applications for patents for repeating- watches 
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(Barlow vs. Qua re), and decided in favor of Quare 
(1676). Priority of invention belonged, however, 
to Biulow, who employed two pins to strike the 
hours and quarters, while Quare afterward effected 
this with one only. 

The smallest repeating- watch ever known was 
made by AiTioId for George III.; to whom it was 

[ ^resented on his birthday, June 4, 1764. Although 
ess than six tenths of an inch in diameter, it re- 
|ieated the hours, quarters, and half-quarbn's, and 
contained the first ruW cylinder ever made. Its 
weight was that of an English silver sixpence, Ar- 
nold made it himself, and also the tools employed 
in its construction. The king presented Arnold with 
500 guineas (| 2,500) for this curious watch, and the 
Emperor of Russia afterward offered the maker 1,000 
guineas for a duplicate of it, which Arnold declined. 

2. (Firearms.) An arm which may be caused to 
fire several successive shots without reloading. In 
Colt's and other revolvers, the charges are placed 
in chambers in a rotating cylinder, and brought 
successively in line with the barrel ; while in the 
Spencer, Winchester, and Henry rifles, and others 
or that class, a number of the cartridges are inserted 
in a chamber at the butt or beneath the barrel, and 
fed and discharged singly by mechanism connected 
with the lock devices ; metallic cartridges only are 
employed, the case being automatlcAlly ejected after 
eacn discharge. See Fike-aums ; Revolver. 

Ro*peatlng RiHa. One which 
fires chargee consecntively from a mag- 
azine. 



The OerraoD rspsatixur rlSs, made st the 
School of Muxkstr? st Spaodau, I* a Uauior 
riSt with mogosiae sttoebnent. Tbo msss- 
sIm i$ bsdo from »Ml plaU, sod coaUlai II 
eoftridfM. U C4D ho mdlly put off and on 
the riSo, snd io worked on it oololy by oponiog 
ood ohutting the ebSBibor in laoh a way that 
at oTory opooing loovoiooDt a oortridgo tkllo 
through the groove Into the riSo, ood by oTory 
ohuutDg&oveoieDt the next ooitrldgo imodo 
ready for uoo. Thli apparatus coo bo attached 
to all brooch -loodort with a cyllodor breech. 

Dy It 12 rouDdi are fired in 24 meoods ; the 
mogaiino eau be refilled in 16 oocondi. When 
the loagosiao ia removed the piece toraa oo 
onlinary one-barrelled gun 

Rest 1. A 
support for a guu 

in test-firing. Sec Fig. 2123. The design is lo 
ascertain the actual accuracy of the piece, in ball- 
firing; or, in the case of shot-guns, the number of 



pellets of a given size, which strike a target of a 
k, tht * * 



given area, the piece being at a stated distance. 




FfxeU Rest for jifing smrdl arms. 
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2. (Firt-ami$.) A devii'e hy wliicli the nu'tallic 






fig. 42S1. 






Cartridgt* Rttraeior. 



\ 0 '^ 



cutridce • ctaeH einj)loyo<l iu brccch-loading guns 
tn wiUjdr»wn sfter firing. A lug or prong resU 

behind t)ie flange of the 
Flf. 42B2. cartridge and withdraws 

A the spent shell when the 

f\ breech is opened. In Fig. 

4282, the positive move- 
I \ ment of the notched ex* 

tiwctor •plate loosens the 
I f|.gni bore, and 

I / j after passing a certain point 

/ a apnng comes into play, 
^ and gives a sudden impulse 
netraet^^^ to the shell, which throws 

it clear of the fire-arm. 

Rw-voW'ar. 1. A firc-aim having 

A revolving Imntd or brnrli cylinder, w) us to dis- 
charge sevoml loads in ipuck suve^won without 
being vcloa^h*!!. In some pistols the iKirnd huu a 
plundity of borvs, in whii h the chargou urc inerted 
ami fium which they m) liml ; mon; commonly, .v; 
in Colt's, the weujxm has a cylinder at the Itts*? of 
tUo barrel, containing s<iv< na chandxis, gmicmllv 
six, in which tlic loaiU arc placed, ami all nrc hivd 

thiough the single tube >v)iich constitutes the bar* 
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rel ; in all the rotation is caused by devices actuated 
by the lock mechanism. 

Tlie principle is not new, but it wus Ill's t made a 
phicticsil success by the lute Colonel Samuel Colt. 

Coli’i rcToWing pUtol ia shown In section at D, and the cyl* 

Inder and revolving mecluiiiUm deUchvd at E. Id general 
eonatruetion it cltwly nveuillct the ritlG. The bam^l c ia of 
aUel and rilled. It has a socket beneath for fmlelng the ram* 
mer d «UU iU lercr 4' and fisturea, and a longitudinal socket 
and tranaTem alot to rccfiTe and neeure the cyhnder-pln #. 

The cylinder /ia of steel, aad baa Are or aix chaspbera, of the 
MUM alas aa the barrel, or a very little larger, bored tlirough it 
nearly to the rear eud, learing asuAcient thickniwa of ntetal to 
insure against bursting. Behind and entering viich chamber a 
eafity la made, at the base of whieb U a acre w-th reeded orifice, 
entering tlie cylinder, Into which a com U acrewed. 

In anotiwr hole borvd axially through the cylinder, the pin 
on wliicb It iuma panice, one end entering a earity In the base 
of the bek-fnunv, aad the other a aoeket In the enlarged por- 
tion beneuth the bam:l, when; It la secured by a key. 

On the biott of the cylinder /U a ratchet haring as many 
teeth, fire oridx, aa tlu> ehambtf baa barrels. The tevth are 
to amng^ that when the hammer la at full cock, a chamber 
ia directly In ih*c with tliu barrel. On the aurfiiee of the cyllu- 
der are cut aa many aiiuall aloU aa there are chasiitort. Tliat 
whicU hapiwtia to be lowest at tlie time It entered by a boU 
which to biorvd by the action of the lock, and U prvaaud Into 
tlioalot by a spring, so that while iu this position tJie cylinder 
ia Immovable. 

TIve lock -frame la directly In roar of the cylinder, and con- 
tains tlie firinit median lam. 

Hie Msar and triggi^r are In m>e pkec, aa are also the hamnwr 
and tumbler 4', upon which the nialn-spritig acta dlroetly. On 
Uic face of the tumbler la a piwl or hand A, which aucceMlvdy 
eiiimiEvacarh of the teeth on the rvor of the cylinder; and the 
tumbler haa alM) a preluding pin whkh at the proper time en- 
gage* tlic boU toat loekK Ujc cylhHler, lifting it out of the alot 
and allowing tliv e> limkr to route under the aetlon of tha 
Imnd. When tlie pin no longer acU uiion the 1»oU, It Is forcad 
by Clic apriiig luto the next uotcb which pmwDts iUelf. 

Fig. 4221. 

2 ) 



Pig. rjsn 









Ctdt'f Rfcairtrs. 
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The operation is as fo11o^vs: The rhambert having hoan 
loadi’O Uy inserting a cartridge successively in each and forriiig 
it hoino by the rHiniiier and its lever, and capping each cone, 
the hummer, supposed to U* resting on one of the cones, b 
drawn b»< k ; tUiK causes the ]»iTi on the tumbler to disengage the 
bolt from the lowurmovt slot in tlic cylinder, and Uie hand en* 
giigi’5 a tooth and rotates tlic cylinder t n or ^ a of a revolution ; 
on arriving at full cca*k the pin U disengaged from the bolt, 
which then falls into the neat slot and locks the cylinder; the 
weapon may then be discharged by pulling the trigger. 

Ill those pistols which arc designed for firing metallic car- 
tridges. the cartridge is inserted at the baseof tlM cylindCT, the 
case being after waid pushed out by a device annlogoui to ttkc 
rmiimer just dcecrlbe^ 

Fig. 4292 shows a g»*oup of CoU*« ruvolvcre. 

yf, the itjvolver imisket for infAiitry. 

L\ a r<*volviiig rifto for &iwrtiiig. 

C, a revolvcr*cai*hino. 

d, A pUtoI. 

e, a pistol mounted on a supplementary stock for 
shootiii" from the shoulder. 

Colonel Cnit obtained his drst patent in 1830, but hU weapon 
vrss nnt pcrii’ctvd until 1845. On visiting Knglaud, he under- 
took b> investigate the origin of repeating fire-arms, and ilie iv- 
suit of his n^suHrchi’S w*uh tlist arms similar In principle to hU 
own revolver had b<H^n invented four centuriea before. 

Tn the Tower of l^mlon he was shown a match-lock gun, dating 
back to the fiftctnith century, and closely resembling, in the 
principle of its construction, the revolver of the present day. 
It has a revolving bret’cli with fbur chambers, mounted on an 
uxU fixed parullel to the barrel, and on that axb It may be 
turned routxl, to bring any on;* of the four chamU*rs in 
suiresshm In n lino with the If^imd, to In* ilindiMnn**! llirongli 
it. Theiv uvo notches in u Hniigi* at tin* lure end of the n'Volr* 
iiig hn*eHi tc» ri’ceivu the end of n spring, wlileli U to ilw 
Stock of cUv gun, for the purisx’ of hn’kliig the hnat'li wIh*I) » 
chainher U brought round hit<» the pro|H;r |*odtioti. Tin* ham- 
iJUT U split at the oud, w» as to clasp n match , uml to cnrrv its 
ignited end down to thu ]>riintiig |a»wdvr, w hen the trigger Is 
pulled. Each chmnber is provided with a priMiihg-ism tl«at U 
covenM by a swing lid, and, t^fure firing, the lid Is pushed nsku* 
by the finger, to exj>ose the priming j-.w.|er lu the >u*tlon of Uu.* 
lighted match. In the lower anii<»ry was a s;«*«*luu*ii a i«* 
peatlng ftre-nriu of nmore resent date, though Mill viTVamdent, 
and presi-ntliig consldemhlc Imprmvnimtou the pna*iMlug mie. 
lehiui six chambers In the rumMng hrvvi li, and is fiiniislu*d 
with a barytes lock and one priniIng-iKm, to fia* all the cluun- 
tars. The priming-pAn is fitted with a sliding cover, and a ver- 
tical whoel with aaermtcdedgi’ projects into it, iHnirlviiicontHri 
with the powder in the i»an. To this wlnvl a n|*id mmkm Is 
given by means of a trigger-spring, lifting U|m>u a lever attached 
tu the axis of the wheel, and the teeth of the w heel strike against 
the Isirytvs, which Is brought down, pn*VMm«ly to firing, Into 
Cl >11 tact with it, and the sparks thus enjiltiil <M*t fiiv to tlie 
powder la the ptimiiig-|uiii, and ill's dviTge the pieiax In tlib 
InsUncv, alsu, the iireeeh is rotated by liaud. 

Ill Smith aiul Wo.’jsoii’a ix‘Volvur (Fig. 4293), the 




i’ylin«ler is rotated in the usual way by a click op»T- 
atml by the hammer in cocking ami firing. 

The cylinder U connected with the barrel, which tv pivoted 
to the lower uicUl Uc part of thu stock, iio that by mdiing the 
Imnimer at half co4*k, raising a >^priiig-(*utfh n, and deprt*ssing 
tiK’ inunslo. the Udtomuf the cyliiidvr Is turnud up to na eivc 
the ukCtalUe cartridges. M'Ueu the muule end of the h;irr«l Is 
tlirowu upwiird, the spring<utcb rcvngugcfl iu the buck plate, 
Hud the pbtol may L>e fired. 

Fig. 4294 shows six revolvers which aixj iiitriv^t- 
tiig iu the history of that tii‘c-ann. 

A la a matchlock of the fifteenth century, In the Museum of 
the Tower of Ix>ndon. U has n revolving breech with four clinm- 
iHfrv, which routes on an arbor parallel to the bunvl. The 
chamber U turned by hand. 

6 U an ar<)uebum*, with six chambers, each of which carries Its 
own pan for priming powder. A movable platu covei’s the pow- 
(ler-piMU and expom’S them serhdly to the mutch ai a ^ren 
chamber comes In line with thu l^rreh This Is an Orieiitul 
l>kH*e, and was given to Mr. Vorsy th by Lord William Beutwick, 
tlw govcraor-geneial of India. 

c Uart acH)uebuae, In the Tower of London, with six chambers 
In a revolving brcccb, and a Hint lock. This has a sliding pints 
over the powder-pan. The turning of the hn^ch Is autoiimtic. 

d It the arm of John Dafts, of l/mdon, and has six rhiinilwrs. 

cU Kliaha Collier’s arm, luitenbij In the UiilriNl Stutos In 
IMS. The eh&rge<>liniUT bus five <*haiid>ers,imd is tiirmnl by 
hand. The cylinder is held UdwH^n two pin tvs, of which the 
lower prvsacx the eylimlcr toward (he barrel, and the up|a*r 
plate cloaca the ehnml>ers. The r^nl Moving to charge the 
chaml*crs is placed in the stock. The Imimnv r carries n tnngn- 
tine of priming pinml in the Stock. This gun js No. (he 

folh-etlon In the Mu«*um of “ 8t Thonms d’A^juin.*’ iu Fmiice, 
where also ar«* Severn 1 *dher ftudent aruJB whU re vol v hi g- chum - 
bn*ccli(*i«. 

f Is a h*vulving<lin miter fllnl-lock Pistol at Woolwich. 

They SIX* thus deM'rilunl In Turgau’s £rudes siir TArtllk'rie 
MrHicmc.** Nrls, 1807. ThecylhuU*rsaru all ri’tolved by hiiml. 
and uot l>y special msebanism. Thivc are wltli rmiclics, and 




Rtvoli^s (JrorM the Fi/leenth Centurtf to 1818). 
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were niJitIr in tin* lK‘irinnin;r of t)ic* cThiury. Oiu* 

(No. 1251) U a Mimll tiniUcx K Uuntinj; tlierUiiiJiT 

li:\< v’jjiht rhhiiOHT!*. TUu vvnt is rlo!‘<\l hv n slnlin^ i’^vct; a 
wUU n houk stO|H ihvcyiiiidvr nt tbv intw it is in iiiH> 
with rlu* Uirri’l. 

1252 n>f tiu‘ same roiWMon) U an ar'im*1»use with a nniMi ; 
tiu* v\ liu<U*r ii:is fiv(< 4 inmiU*r^. hirus U|h»d an axis jKintUvl 
njrh the barn*i. It has a j>an forencit lvirr»M. 

1253 i< n 1 \vcH*bar^e match an|iiehiis«* Jiaviti^ but one pan, of 
which >on renew llu* prim in>f at each shot, 

1254 is a Ocruian musket of the middle of the Beventeeuth evD* 
tury. Tt has a wheel* lock. It has three cbanibera, and tumit 
OD an axis parsillel with the barrel. 

1255 l< :i tive-ch umbered Frooch flint lock gUQ of the cigh* 
teentU century. 

l2o*') is a gun of the same date, with six chambers. 

Re-vol'ver. 



Kig. 2132 is the latest Smith & Wesiion reTolver with auto* 
matic discharge of the spent cartridge capsules. The dU* 
charge is moved rearward by the rocking of the barrels oo 




the hinge to uncover the breach, and throwt the capsules 
ck’jiv of the barvvl.4. The discharger then returns a utootai* 
icallv info place, 

The bull dog n'volver is a pocket weapon with short barrel 

jjid lavpc horc*. 

Ri co-chet'. {MUilanj. ) A mode of tiring with 
small charges mid small elevation, resulting^ in a 
bounding or skipping of the projectile. In filing at 

ft fortification, sufficient elevation U given 
to ju.<^t clear the parapet, so that the ball 
may bound along the ten^e-plein or ban* 
quettc without nsii^ far above its level. 

It is used with effect on hard, smooth 
ground against bodies of troops or such obstacles ns 
libattis ; and also upon water, either with round shot 
or ride balls. It was introduced by Vaubon at the 
siego of Philipsburg, in 1688. 

Riffle. 1. (Fire-arms.) A fire-arm having the 
bore spirally grooved, so as to impart a rotary mo- 
tion to the bullet and cause it to keep one point 
constantly in front during its flight. 

Groover-bored small-arms are said to have been 
in use as far back as 1496 ; these, however, do not 
seem to have been rifled in the proper acceptation 
of the term, the grooves being straight and intended 
merely to prevent fouling of the bore and facilitate 
cleaning. The gooves were made spiral by Koster 
of Birmingham, England, about 1620. In ^rlin is 
a rifled cannon of 1664, with 13 grooves, and one in 
Munich of perhaps equal antiquity has 8 grooves. 
The French Carabineers had rifled arms in 1692. 

Pke Daniel, who wrote in 1693^ mentions rifling 
the barrels of small-amia, and the practice was appar- 
ently well known at that time. 

Rifles were early used by the American settlers in 
their conflicts witn the Indians ; and their first sne- 
cesaful employment in civiliied warfare is said to have 
been by the coloni.sts in the war of the Revolution. 

Iq the Artillery Mueeum at Parb ie a Ur^e aMortmeoC of old 
rfflee, comprehending » great dieerritj of grooTee nad fewlete. 
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These exhibit straight grooves and grooves of uoiform twisL 
In ioine the twist commeDces near the breech ; io others, at 
the cniddle of the barrel or toward the muixle- In some spec!* 
maos, the grooves make from 14 to 2 turns in the leogtb of cbe 
baml ; hcnriy two thlrcU have an even number of grooves, and 

about three fourthi upward of 6 groores, varying from 7 to 12. 

Nearly seven eighthi have grooves with rounded edge®. Much 
(be greater part of the remainder have triangular, but a few 
have recUngular grooves. None have grooves decreasing m 
depth from the breech toward the muesle. This species of 
groove was introduced by Temisier, in 1846, but is now general 
among the shaUow-grooved arms io tended for discharging ex- 
panding bullets. Tamisier also introduced the plan of increas- 
ing the twist of the grooves as they approached the muxsie. 

With the earlier rilles and until a very recent ] pe- 
riod, a patch was generally used over tlie ball, cans* 
ing it to fit tightly in the bore and take hold of the 
grooves. This was a somewhat precarious method ; 
and, accordingly, the Brunswick rifle, one of the 
latest specially adapted for the roujid ball, was made 
with but two grooves, into which an annular rib on 
the ball fitted, conqielling it to follow these. Lan- 
caster effected the rotation of the ball by making it 
and the bore of the gun slightly elUptical in sci tion. 

To thissucceedtd the system invented by Dd vigne, 
ami improved by Thouvunet, Tamisier, and Miiiie, 
in which an elongated bullet, fitting loosely in tl)c 
bore, is expanded, so as to fill the groovi’s. Tins 
permitted greater rapidity in loading, and iusuviHl 
the rotation of the projectile. Sec Bunuw, page 401, 
Rifling is now gene rally ad op ted iiismalbaiins. The 
number of grooves is usually three. Tliry are made 
very shallow, and gradually diminish in ihqdli from 
the bi-ceeh to the muzzle, The Swiss Federal vilh^ 
introduced in 1848 by Colonel Wurstenilmrgcr, has 
eight grooves with a twist of ono turn in three h et. 

In this the bullet is not ex]ianded, and it has en- 
joyed a high 1 ‘Cimtation for accuracy. The caliber 
IS small, .41 inch, the bullet weighing 257 grains, 
and the powder charge 62 grains. The plan of hav- 
ing slmfs or ridges on tin; bullet to engage the 
gloves has not been extensively adopted for small- 
arms. The rifle of General Jacobs, East India ser- 
vice. employs ft bullet of this class, having four ridges 
fori'esponding to the four grooves of the rifle, and 
us^ w*ith ft patch. 

In Muiphy’s mode, the rifling only extends four 
inches from the muzzle, and has its jolch left-hand- 
ed to correct the slight tendency to pnll the gun over 
to the right in pulling the trigger. 

The Whitworth rifle has a hexagonal l>ore ; the 
Westicy Richftriis carbine, an octagonal l»ore ; the 
Lancaster carbine, an elUntical bore, or it may be 
descriWd as spiral of oval section. 

The rifling of gun-biimds in tho llemington Works 
at I Hon, N. Y., is done hy a very small cold stetd 
chisel inserted in a long jod fmtily nltachcil to a 
rapidly revolving wheel, whiiJi also inoves np and 
down a platform. The barrel is run over tliis rod 
and placed finnly in i»osition. As tho whcol vwolvcs, 
the chisel in tlie ro4l cuts the rilling m the barrel ; 
and as the wheel advances and retires very rapidly, 
the twist of the rifling is very elongated. 

Ill breech -loail ing unns the bullet is of slightly 
lanrer diameter tlian the bore iiKasuri'd from land 
to land, and slugs so as to fill tlicm when driven 
forwaid by the ignition of the charge. 

See list of brwch -loading fire-arms on P^S\s 8 j 5 - 
862, and illusti-ations. Plates XVI, , XVI 1., XVIII. 

See also Bullet. 

Sharps' is one of the very oldest successful guns 
of the breech -loa<i ing clas.s, and the first in which a 
vertically sliding bix’ccli* block was employed. Orig- 
in ally, a paper cartridge was used, the roar end of 
which was cut off by tlie sliarp forward end of the 
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bre^h-block iu its upward movameut ; a cartiid« 
having its end cloned by a tliin coroWtiUa pa^r 

waa aubse^juently substituted for thia. At present 
the msUllic cartridge is employed. 

In Fig, 4324, is a vertical section of the iron, 
the parts in loading position ; B, the parts in firing 
pMttion ; C, a top new ; i), a transverse section* 
with the breech-block down ; £, front view of the 
breech-block, showing in the center the end of the 

firing-pin, and at the right-hand side the groove 
occupied by the cartridge-i'ctractor shown by two 
views at <7 /f, i*is a metallic cartridge in section. 

n is the metallic breech-piece, secured to the 
w<^en stock b, and into which the barrel c screws ; 
d is the breech-block, connected by a to^ie a to the 
guard-lever /, and having a vertical movement 

within a slot in the breech-piece <t. The upper sur- 
face of the breech-block has a groove a' in line witii 
the barrel* serving a.H a nide for the insertion of the 
cartridge into the chamlMr ff when the breech-block 
is depressed out of tlie way. This is effected by 
throwing down the guard-lever /, as shown at yl. 
The cartridge is tlien inserted, and the guard- lever 
brought bade to the position sliown in the ham- 
mer h having been previously set at half-cock. On 
depressing the lever the firing-bolt i is automatically 
moved rearward by a spur on its forward end, so us 
to clear the point of the bolt from the cartridge shell 
and icar end of the bari*el. The shell is relructcd by 
the some movement. 

In order to fins the hammer is set at full cock, 
and on pulling the trigger, its face comes in contact 
with the end of the firing-bolt, which is thrown for- 
ward, its end impinging against the base of tin* 
cartridge whcic the ca[)sulc containing the fulniinatc 
is placed. 

The firing-lH>U is so adjiuted that the Imi inner 
cannot come in conbmt with it iintU the bn.*ech is 
perfectly closed, thus alVonling a security against 
premature disHd large. The Ciirt ridge slicdls may be 
used a niiinber of times. The c.xplihlcHl Ciip is re- 



Sporting* 



w cap 
which 



moved, the shell cIcauMHl, a new cap inserted, a 
chatge of iK)vvder i>ouhKl in, over whicn is placisl a 

E ' wud, and a lubricating wad coni])oscd of \ 
'HX and i siMU in oil, uud the bullet pi'csscd home 



is placisl a 



r wud, and a lubricating wad coni])oscd of \ 



with a ball-scuter. 

Among the best known and most elUciciit aniH of 
its class is the rovolving-iille of the late Colonel 
8;imiicl Colt, who, by the sim|dicity and ingcmiity 
of his devices and bis nnc ’iuing care to insure ]icr- 

fetation of worknunshtp and material, first nmdeml 
the revolving system u success, and suecccilcd in 
pioducing a weapon which is known and useil 
tliroughout the world. 

In 1330, Colt invented a device combining 
a number of long hMiels ho as to rotate ui>on a 
spindle by the act of cocking the Inunmer." IMs 
improvement on this plan, which consisted in using 
a rotating cylinder containing scveiiil chamlMn's, all 
^ which discharge through one barrel, was patented 
in England in 1835, and in this country in 1S33. 

The rirte (A B 0, Fig. 4202, page 1020) hasasti*cl 
ktrrcl with seven flat angular givovos. The lock- 
frame is piovidcd with a bridgt: a aluve the burn ], 
and the stock is in two parU o b\ culled rc8[>cctively 

the butt and tip. It is adapted to receive a bayonet. 
The tip in some cases is disi)ensed with. 

The by which the cylinder U secured to the 
barrel baa a ratcheted disk €' near its rear end, which 
is engaged in the act of cocking, by a hook connect^ 
with the tumbler, rotating Idle cylinder and brinriiig 
each chamber successively in line with the harreJ, 

na 4325 shows Majnard's rilia It may. at the optien of 
thv ussr, bs provlOod with two rifle-barrtU of different calibers 
end a chot-hami , om of which may be lubrtitutrd Ibr the other 
by simply releasing the pin a whkh, with the fixed pio ft, coo- 
osets the barrel with the slock aod firing mecbaniinn,naoring 
the first baml and sccaring the second by placlog the pin ft 
in the book and reinserting the pin a after bringing the holes 
in the flanges, ooe of which Is seen at t, and the erru d (shown 
In dotted uoes) into line. These operations take but very fcw 
moments to perfbnn. 

The rear end tlie barrel Is thrown up for this purprwe, and 
atoo for loading, by turning forward the krer e, which also 




POOR MAN’S JAMES BOND Vol. 3 

MTvesu (he (ri|^r>ifuard. When this ie restored to iu ooiibaI 
portion, it is held by the pin / xwar the »m»\[ of the stock, end 
tlic moremeot, by lueens of (be vm dnvs tlie breech down 
into n groove in the meUUic part of the stock, where it Is in 
portion Ibr firing. Either (be forward or backward movement 
of tbo trlgger^uard e pIsces the lock at balf'cock, obviating 
the danger of prexnnturu discharge. 

The liaynarU riHe wus perhaps the first in which a metallic 
oartridga was employed. The report of Mnjor Beh to Colonel 
Craig, Chief of Ordnance, United States Army, Blay 16, 1856, 
descrlbea tlie firing of Dr. E. kUynani's rillc, chArgeU with a 
metnlUc cylindrical water-proof cartridge, and dwells upon the 
iuiportont fact of the coincidence of the axes of the ball and iho 
barreli obtained by the symmctriml setting of the ball in tlic 
metallic shell The bullet was held in the shell by Its exact fit, 
and without choking the shell upon U. The Maynard coil- 
printer was then used with it ; the nipple and percuMsioo-cap 
were substituted in 186i; the plunger exploder, in 1S73; tho 
Berdan primer. In 1874. 

The cartridge cases g arc of shevt-metAl, sufficiently thick to 
permit Uielr being used an indefinite numlier of times, and luive 
a thick bw, pcrfuraled to allow the passage of fire from tite 
primer, which fa a cup placed on a nipple slightly receded 
within the cavity g' of tlie base. The charge of jKiWiler U 
placed within the case, and with the wad, If one be iwed, U 
mmuicd by the short rod A, which also serves for ramuiiug tbe 
wad over shot when these are employed. 

If bail be used, it is pushed into the case by mcniis of the 
IosmIct t, which has a cylindrical cavHy tcmihialing in a hollow 
conoid fitting the point ol the ball and keeping it In truly axial 
position in the case. The fiange at the base of the cartrbige 
enables it to be readily withdrawn tW>m the loader and from the 
barrel afier firing. The dcrico k is used fbr pressing the primer, 
a aliallow, fiang^ enn, upon the nipple. The cartridM , havlog 
been loaded as described, Is pushed Into the rciir of the bfircvi, 
whidi Is theu depressed by throwing backward the trigger- 
guard e until its loop rests tgainst the stock, the pin/entering 
a hole In the guard. The hammer / is drawn back to full cock, 
and on pulling the trigger Uie ntaln-spring throws the tumbler 
Ib^ard, causing the hiuumer to strike the firing-pin wi. which 
Is projected forward within an aperture In (he breech-block «, 
and explod^ the primer. The breech-block, backed by Um 
stock in rear of it, sustains tbe force of the recoil. 

The rear sight o, pivoted on 
the small of the stock, Is a 
aUde-idght, adapted for long 
ranges, and U turned down 
when not In use. Tho block- 
eight p is used for short dis- 
tances. The ffout sight g is 
compound, consisting of au 
o^lnary sight and a globe- 
sight y' turning on acouimon 
^ot in a sloU4!d base fixed 
near the muaale of tlio barrel. 

The barrel being readily de- 
Uehable. euablcs the whole 
arm to be packed within a 
space not oxcewding the length 
c^the barrel .usually 36 Inches. 

Vig. 4326«howfi a plan 
of tne rifle • gi'oiiiida at 
Creedmoov, Long Islaiul, 
and Fig. 4327 is a sketch 
of the group of niArkg- 
inun. The lignrcs on the 
plan a^V¥. the distances of 
th«* uitferent ranges, and 
the lower view shows the 
mode of shooting, which 
was singular enough with 
some of the party. One man has the toe of his boot 
for a rest, another his crossed legs. 

The shooting at the contest between the American and the 
Irish teams was the best on record. 

The possible Individual •core was 186 

The possible six-team score waa ^6 X 180) 1,080 

The Mt individual score (Pulton, Americao) was li^ 

The American team score was 984 

The Irish team score was U31 

The best previous shooting at Wimbledon was 1.264 out of a 
possible 1,440. 

Rilled cannon were first successfully employed 
during the Fi'anco-Austrian war in Italy, 1859. The 
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Lancaster gun had, however, been tried to some ex- 
tent during the Crimean war. 

They may be divided into four classes : — 

1. Cuns in which the projectile is made entirely 
of hard inctal, and of section corresponding to and 
fitting the bore, but having a small windage ; such 
AS the Lancaster and Whitwoith, just described. 

2. Bf uzzle-loading guns with Imlls having studs or 
rilis fitting the grooves ; as the Armstrong and otliers. 

8. Muzzle -loading guns having pitijectilos with 
expansible CU|W or envelopes of soft metal, which 
are forced into the grooves in the act of firing, so as 
to prevent windage ; os PaiTOtt’s, Blakeley's, etc. 

4. Breech -load mg ^ns. In these the projectile 
has A soft metal coating, which is forced into the 
grooves in the same way as the leaden bullets of 
smalLarms ; e. g. the Prussian and Annstiong's. 

The grooves of the Armstrong muzzle-loader are 
made dcc|>er on one side than on the other, a^ 
shown in Fig. 4323, a; the deeper |>avt is of 
uniform depth and connected with the shallower 
part by an incline. The studs on the shot arc only 
jialf the width of the grooves, and of hight suffi- 
cient to allow the shot to enter the Vtore and pass 
down freely to its seat, as shown at b. When diiven 
forward by the force of tho dischar^, the studs 
come in contact with the incline, ana are shunted 
over into the shallower }>art of the groove, against 
which they boar firmly, causing the shot to leave 
the l>ore in a line concentric witn its axis, as shown 
at c. 

In the Scott gun this la effected by making the 

Fig 4325 




AiayaarcTx Cembittfd Rtjft Sbot-Oun. 4329. 
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grooves of gradually dcoi'casin,, 
depth from one side to the oth- 
er (eZ), 

The French system, of which 
the Woolwich is a im^itication, 
is show'll at e. 

The Austrian (/) in priiicijih’ 
resembles this, the grooves being 
e a series of spiral ti tangles ; the 
projectile (g) has cori'esponding 
iiuiilP^ soft-metal ribs, which readily 
/ pass down the boiti along the 

deeper sides of the grooves and 
ilfVfing siiuntcd over to the bhal- 

amd Ri/l/^f^ectiU$> lower sides when <lischarged. 
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iim^icaa on^f Irish Tiams 

See ulso SiiBLt ; Bullkt ; atuX 
8i>eoifio indexes under Oudnakcr ami Puojfxtiles. 

fig. 2136 ahotvs Stevens' plan for converting a 
shot-gun toailfle by slipping a rifle barrel into that 
of the shot-gun. « 

Fig. 2136. 



O 



Hf.a 




Ck^nverting Shot^s^Hn to Ri/U. 



SHooIih^ at Osrtfmoor (ib24). 

Fig. ) is a peripertlre view. 

2 is a loiigittidinal scctirin. 

3 ^hows the br<*cch of Uio rifle (enlarged f. 

The rifle-barrel B Aip.< iuto the* rear <*nd of the shot-gua 
bam‘l A, the tiungr formed on the end of it orrupylnR the 
iTwdo in the «hot-gun Uirrel for the reception of t\xt‘ 
flunge of the cartridge. The rille hjirrcl Ini'* a longltuainnl 
rwt^ for ToceiTMg the slide D on which is pivoted a lever B 
huving at iU rwtr end a short projection, <7, extendinir in- 
wanl. ® 

After the discharge the hnri'cl of the gun is tilted down, 
and the extractor starts the rifle barruL out of the shot gun 
barrel ; this oporatiou movcH the slide D Hllghtlv, and starts 
the cartridge shell. Should thU prove Insufflcient the rifle 
barrel m drawn out f^ir enough to ndenit of ruisiog the 
lercr B, which operation moves the slide D and eject h the 
ahcll. 

Riffling Ma•chine^ A macliiiic for making 
the vpiral grooves in the barrels of gun5«. 

As used in the U. S. armories it in n, mox Ulnc In which the 
barrel is flrmly held while a in.vndrel c?irryinga cutting tooth 
is drawn through it, the mandrel making one and a half rev- 
olutions during its paxsage through the barrel. The barrel 
nuUtes a ^ird of a revolution Iwiween uorh cut, and the 
result is a barrel with three i^roovts uml three /ftMt/s. The 
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jnwvor is worked autbmaticali) , expanding to make the 
groove deeper it repeats the cut in the snenc place, until 
th*’ groove is deep enough. The barrel in drenched with oil 
all the time. 

The Pratt & Whitney rifling machine gires from one turn 
to the grooTca in *i0'^ to one in 3H". The cuttcr-ro.1 carriw 
from 1 to 3 cutter*, as the viHing ia 4, 5, or 6 to the cireuni- 
fcrence. An odjustaUle feed-stop gage* the depth of the 
rifling, and the rack*, which are of steel, are dmihle, to take 
up all back- lash, so that the cutlers cannot ride on the 
lands. An oil -pump feeds automatically at each end of the 
Miroke. The carriage is gibbc^l on the outside of the long 
alide, allowing free jwcvss to its working purls. 

Rim'baBe. 1. {f/rthmn^c.) A short eyliinluv at 
the jvmution of nfruuui'ni with the "nil. It is an 
enlai^t^ment or aliouUlor to the tmnnimi \vliii;h forms 
till* journal to the piece in elevating or de|ires.siiig. 
Si‘0 CaNKOX. 

2. {Smaf/'Ai'yns.) Tlic shoulder on the stock of 
a iMUskct against which the breech of the barrel 
rests- 

Rock'et. 1. A cylindrical tube of paper or metal 
filled with A compi-es^ed mixture of niter, sulphur, 
and charcoal, which, on being ignLt<’d. propels it 
forward by the action of the libemted gases against 
the atmosplicni. 

Roeketr hare been known in China and India from time Im* 
memorial, and bare long hecu emplovwi for war purpoeee. It 
eeemH probable, from the accimnh*, that they w«re employed 

K lnet the foreei* of Alexaoder of Maoedon at the fartbeet point 
ill Eastern adraoee. 

The flnt European author by whom they are mentioned le 
Marcue Qnecui, who, writing in the eli<bib century, aayi that 
if acompoundof niter.eulphur.and charcoal be tightly rammed 
into a long narrow tube and set Are to, the tube wUi fly through 
the ^r. 

They appear to have been employed against tha Crueadoft by 
the ^raceni, and were probably firet Introduced by tha fomer 
into Weiteru Europe. War*rocketa were uaed by the Vetkotlaoa 
In 1880, aud by the Erench lu 1449. See OukrowoB. 

RockeU are uMd for rarioui purpoaet : — 

Wnr: tn which the chanie may amount to 83 pouoda. 

Li ff‘*avinf : to convey a line to a etranded ve»cl. 

Wh^ la which the charge may be 2 or 8 ponnde. 

SigMl: fired itralght upward, and not differing eeeeotlally 
trwn the ordinary. 

5ky-rneke< ; a pyrotechnic device common in public dbpUya. 
Sky-rockete diner In tholr terminal dieplay, which le depend- 
ent upon the carnirurv contained In a pot at the head ^ the 
caee. and which may coneUi of .iiavj, cefcfca showers, sfrpmts, 
iar4oftSt P4iiUes, ptiardSf Mxon$, eracktrs, Seo Ure, I. 739, 
780 

Theee and lignal roeketa are made by rolling a rectangle of 
thick paper on a former, whoee diameter is equal to the interior 
of the rocket. The paper ii paeted at each turn, and adilltlonal 
eheeta are added until the required thlckoeee ie attaloed. The 
nwe, M It le termed, la then thokfd near one end by wrapping 
It ^th atraog twine, whkh U drawn tlghtlveoae tocompreei It 
at that point, but leaving aa opeuiog auflkiently large to admit 
the ipindUy on which It ii placed for drivtng. The compoalUon 
erapioyod In the United Statea miUtary •erwke conaUte of about 
36 parte niter, eulphur, and 19 charcoal from hard wood, 
prtfcrably maple. 

The niter and eulphur are pulverlaed, mixed by baod, and 
paeeed through a eleve having about 26 wirea to t^ Inch ■» the 
charcoal, moderately pulverixed, la then Incorpormtod by band. 

The caee ie placed, choke end downward, In a mold; the 
rpln^, which prctJecU upward about ) the length of the cara. 
baring been ineerted through the eboke-bole; a UdMhl of 
compt^tioD ie poured Into the caee, and driyco by meaae of a 
hollow copper-ebod drift, which ie etruck 2D or S) blowi with a 
wooden miulet, packing the eompoeltlon Into a eolid mam ; an* 
otiMr ladlefui U then poured In and almilarly driven ; eevecml 
hollow drifte are need, each eborter than the other, onlil tbecaee 
bae been charged to the top of the aplndle, when a eolid drift ie 
employed. When the caee hae been charged to within aboutone 
diameter of ite top, the charge le covered with a ^ece of paper, 
over which li plac^ a wad &clay or plaeter of Peria. 

Into thU end a paper cylinder, termed a pr»i, le ueuallj In- 
eerted for containing the gonttfarv or decoratio o» ; It pro}ecte 
abont H dIaoMtere beyond the end of the caee, and le eur- 



mountad by a paper cone. 

Tbo whole le attached to the larger end of a etkk of equare or 
rectangular eection, and of such taper tbu ibo rocket will bal- 
ance at a pdnt on the etkk one or two ineba from tlie caee. 

The choked end ie primed with a piece of quickmatch, and 
the r^ct la fired from a elaod which may be adjueted to any 
derired angle of elevmtioa. 

HeaaguUera had propoeed the um of rockete in modem war- 
fora, but the firet actually employed wae inUoduced by Colonel, 
afterward Sir WilUam, Congreve , in 1608. 

The Congreve rocket cooeleU of a abeet-lron caee filled with a 
CMPpcaitioo of niter, eulphur, and charcoal pulverieed , and hav- 
ing a head whkh iimy be either eolid or hollow, te contain 
aourering charge, and ie ckwed at bottom with a circular 
piece of gun-B>etal, having a central aperture, into whkh the 
etkk le icrewed, end smaller eurrounding apertures for the es- 
cape of gaees. If the ahell-heed be employed, it b provided 
with a fhee, eo ae to burst at or before the time of striking 
ThM rockets were first employed in the attack ou Boulogne, In 
1HU6, and again at Copenhagen, in 16U7> They were also used 
at the battle of 16l3. by the British rocket troop, an 

organUatioo which is still niaintHined in that service. 

In ilale*s rovkvt, the stick in tlispenp>ed with. As originally 
made, this rorkvi, whkh In external appearance resembles Con- 
greve’*, had a central aperture at the rear, through which the 
propel Mug gas escaped, surruuodriJ hy souiller tangential aper- 
ture'i *rr iuiptirtiug roi>tMi>n. Those w<*re employed by the 
Unitf d S»;tU!.« army h* Mi xIchu campaign of 1H47, having 
been tuund to give geuuroJiy as g«HAl results a« those to which 
sticks were attached. 

It Mwietiuies, however, happened that immediately after 
starting one would diverge from a straight course and perhaps 
turn completely over, returning toward the plMe whence it 

was fired. 

To obviate this. Mr. Hale placed the tangential directing aper- 
tures n<air the head. Instead of at tlie base of the rm’kvt. 

The composition with which they are filled consistn of niter, 
10 parts ; sulphur, 2; ehsrcoal, 3« This U ineerted in chargea 
of about 3^ ounces »uch, which are succesHively compressed by 
a screw or hydraulic press, under a force of 30 tons or more 
to the square Inch. A bole Is bored axially through the com- 
position, and afterward reamed out conically tapering toward 
the head 

A <**w rnckel-batUTles were organised in the early part of the 
late war, but ni<wt, if not all, of the material wns subsequently 
turned into store. Uockvts are. In fact, not adapted for use in 
a wooded country, not being susceptible of great arcuncy of 
aim ; and being diverted from their courae by the slightest 
obstacle, they produce but little eflbct on disciplined iroups, 
and are only available for firing buildings or frighteoiag 
cavalry borve*. 

They were, however, used by tbe English forces In tbe war 
against Theodorv. king of Abyssinia, — a lineal descendant, 
according In the tradition of his country, of the Queen of Sbeba. 

War-rockets ara fired from a trougl) or tuW, which has 
usually a stop near the tnuxsle end to detain the rocket until 
suffktent propulsive power is developed to losuxe its starting 
in t^ proper direction. 

The tube is sometimes mounted on atrlpod-stend and pivoted, 
so that the required direction and elevation may be given ; or it 
is mounted on a carriage afrer the manner of a field-piece, in 
which enw: it is sometimes calUal a rocket-gun. 

The tube has been made of ro<lB of iron twisted spirallv, so as 
to form a kind of lattice, imparting a rotary motion to the pro- 
>iCtik*; it has also been propoeed to accou^plieh this object by 
ttanges oa tbe rocket itself. 

Kanges. 



12-pdr. 


6pdr. 


Yards. 


12- pdf. 
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When the wind Is directly against the direction of flight, half 
a degree is to be added to, and when directly favorable, tbe 
tame amount Is to be deducted from, Cbe above elevations. 

In Hunt's rocket, a stick is dispensed with, rotary motion Is 
imparted by spiral wings on the case or tail* piece -4, over which 

is a bursting charge to ctepuratv the head D 
therefrom at the tenuimitloti of the upward 
flight. The rot ket U An*d by pulling a lanyard 
m, whicli draws u slide igniting a fnction com* 
position. 

\VullHirh’t< roc’kcthaa wings and a percussion 
point, and an elbow tO secure dischu’ge if the 



Pig 43^. 






Rocket. 
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Fig. 4386. 



Pig. 1387. 




point dov« not eoUUk. A liters 

the th rattled lull hte tplnl pR^tirat, viikJi 
CHUA* It to trtvefw towtnl the ratr aukf the 
Impulse of the blnsiof eomp^tlon, u>U pre« 
aerfe cbe c<iuUibrium mi chu 
compotltlon U etpeoiM. 

DetvIUcr i rochet ba§ a mrtn 
of lotrrchanfetbkeupe A* 4* 
eoDtHiniog dlflereaJjr colorad 
firm ; t\vsm mr« interebaaptUe. 
so mu to tppuar la may rR^ulM 
luccvesloo wbeo the hcadlcei* 
plodi*d, iheir varioum coekMna^ 
tioDi fonulfig tlgnalt. 

2. Tlie lev«r whi*reby tlif 
bliU'ksinith'a bellows an: 

Rock'et-drift (P{fnh 
tcdmif.) A cyliuUer of wood 
with copper, em* 
1 1 toyed for driving rocketA 
Its diameter is c«|umI to Uie 
in tenor diameter of the 
case. Sc vend of dilfereiit 
leugtiis are used in charg- 
ing each rocket, tlie nliorter 
being employed os the com* 
is gnulually Mini with com* 
position ; the longer have 
cauicui iterforations to re* 
ccive tlie tpindie ; i\w 
shortest is solid. Vlach hi* 
dlcfiil of coni)Hwitiou is 
couiincteil b^ striking the 
drift u certain immwr of 
blows with A niflllct. 

R o 0 k ' o t • bw•pooa^ 
(n^Ytyam.) A devnee for 
War^Rockti. Signal^Rocktt. killing wliah*s. It consists 

of a nx’kct having a ]^ut- 
ed slu ll at its front end containing A biii'stiiig charge 
exploded by a time- 1 use. The Wly of the rocket 
contains the propelling cluirgis and to its rvnr end 
is attached a burU*«l har^iootj to which the lino is 
fast(ijcd. It is liivd from a gnn or directing tube 
point'd on tlic shoulder. Siv OrN-n.uiKmN. 



Rock-Are. An incendiary com- 

poMtiun which bums slowly ami is dilfieult to cxtiii* 
gui'Ii. I'svd for setting tinr to shi|KS buildings, etc. 
It Is <:oini>o8ed of 3 parts rosin, 4 sulphur, lu niter, 
1 ivguluH u( aulimony, 1 turi>cutine. 

Roll'ing-bar'rel a \mM in 

tlir iiigri'i limits for making guin>r»w*dcr aio 
jmlwri/r^l. It liiis aji axis at each end, on whbh 
It rotate*^, and a door for the intiYvluctioii and rc* 
in oval of in ati' rials. That usi.'d for charcud U of 
cast-iron, having a mHch of interior hslge>i, and that 
for nitrr and sulphur of leather stretclud on a w^knI* 
cn frame. Thu materio), together with lwic«* its 
Wright of bronze balls, is phiintl in the iKirrel, which 
is rotated from oue to eight liouis, acrvrding t<i cir- 
cumstaiiec.s. 

Ro'maQ-can'dle. (Pf/ro^cckntf,) a, A tnlv <im 
old gun bam l sawn oH'shoi't is best) is {Kirtially llllcil 
w Ltli alternatitig purfonited stai-s and siimll cliargi*s 
of guiipou di'r. Fire < ommuiikated to the upper end 
jgtiitrs tlic I barges .successively, w hich throw out the 
stars until all are disdmiged. 

b. A sin I Mil I* firework in |»aj»or tuW. 



s 

Sa^bar. (fFeapoii,) A sword having a cur veil 
bUde, s[iccially adapted for cutting. 

Three kinds are in geueml use in the anntes of 
Europe and America. 

That for liwivy cavalry has a slightly curveii, 
heavy bluik. 

The light -cavalry saber has a lighter blade some- 
what more ciimnL 

The Imrye-artillm-y sjilx^r is still shorter, ligliter, 
and more curved, and lias but one bmnuli to the 
gllUhL 

Safa'ty (F/rc-ami#.) A rear of the hammer 
device to prevent the and locks it against 
accidental discharge the nipple ; when 
of a gun. in Fig. the spring is pressed 
4542, a flat spring against the stock, the 
cntchcB against the hammer is free to lie cocked. 




Safw^ty Pin. 1. A temporary pin in a percua- 
•ion fiifte, to prevent ihe plunger from etriking ac- 
cidentally agMBst the percussion powder. It U hdd 
In place by a wire which is ruptured by a weight 
attached to it when the gun is flred. 

Bmt. The pivoted pi<*ue 

in a gun-lock, which enters the notclies of 
the tumbler to hold the hummer at full or 
liolf cock, ami is ndcased thciH-froui by pull- 
ing^e tiiggcr in the act of tiring. 

^e ha/^€ock notch is made so deep that 
the sear cannot be withdrawn by the trigger. 

B#g'mrat-aboU. (Orffnnner,) An elongatod 
projectile invented by Sir W. Armstrong. 

Tlie iron }>ody is coated with lead, and contains a 
number of segments of iron in successive rings, leav* 
5ng a hollow cylinder in the center for the bursting* 
cham. 

Tne charge bursts on impact or by a time-fuse, and 
scatters the segments in all directions. 

It may be nwd as case-shot by arranging the fuse 
to expimie tlie shell on leaving the muzxle. 



*h» l L 1. (Ordnance.) A hollow projectile contain- 
ing a burating-charge, which is expired by a time 
or percustion fuse. (See Caxxon ; PROJCCTtLSs ; 
Fuss.) Invented at Vcnlo, 1495 ; used by the 
Turks at the siege of Rhodes, 1522. 

Bomb- vessels wore constructed in France, 1651. 
Shells are usually made of cast-iron, and for mortan 
and smooth-bore cannon are spherical ; but for rifled 
guns, they are, with the exception of MTiit worth*# 
and a few otliers, cylindrical and have a conoidal 
pmnt They are caused to take the grooves in a 
riflod gun, to receive a rotary motion, l>y means of 
a disk or ring, the wbolf which is expanded in 
act of firing, or by studs on the body of the 
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shell. Those on the Whitwoith principle are p*>lyg- 
onal in section, cun*esi>onding to the bore of the 
gun, which they acctirately fit. 

Hound shells for giins are made thicker than those 
for mortars, ami have a reinforce at the fusediole ; 
in mortar shells this is dispensed with. 

The application of the ri/led principle .and elon- 
projectiles to cannon attrai!ted little attention 
ui.iil the Fmnco*ltalian war of 1S59, where their 
efficacy was fully demoiLstraied. 

Among the earliest American improvers in this 
line were Jumes and Head, but no great practical 
results wove achieved until after tlie K-^nning of the 
late civil war, when the talent of a host of inventors 
was cone en trat rd ti] ton it, resulting in brining both 
pmiectiks and cannon into a vety efficient state 
ithin a year or so after the beginning of the con* 
test. 



Ordnance shells have been eonstmoted in great 
variety, some depending upon the force of the charge 
to burst the shell into fragments of iiidefirute size ; 
others having lines of easy fmeture indented in them ; 
others built up of pieces, l«comc separated 

when the charge explodes, as the Armstrong ; others 
iidl of bullets, as the shiapneil. 

Among tbe more prominent AmeHcsa levenilonr ere. — 

dawyer'i, 1865 (ai. Thlf^ has t layer of nfl meUl wiih flangee 
outAide the inner Iron Ahell.wbleb if forretl forwent by tbe 
'iKxit of firing »o mt to AU tbe bore, while the fiaQK«'« take the 
tfroovet 

Read, 1S66 (h). lUe a wrought-iroo cup Imbedded in a groove 
M the b4M of tbe 

Major Laidley, 1S6T (e). A metaUic jacket furrounde tbe cy- 
lindrical part of tbe itbeU, ami Ia attached by being itubnidvd in 
u. groove or by dowcle. SutRclent W Wfl beiw«»n tb« two 
fbr the eotnnoe of gu . 

Hubbell. ISSO \'ti A elrcumfveenlial recede in tbe ;*he:i re* 
I'flvvi a leaden band, wblf h locludvA a wire roll and bae orcoin* 
fereotlai groow to prevent etrtpplng. The wnoW ia tovered 

with eaneaf. 

Parrott, ISGl it), A rop of brww or Imn ia let into the baee 
«f tbe Ahell.aodAwagvd Aoaa tonenriv corrw«^fMind to the grooves 
and Mfi'M of the gun. leaving a v*rv rmaU windage, wbkb le 
entirely overcome by the espanslon of the cup on tiriag. 

Uotchklsf, 1»«^ ( The fheil H madv in two partA, *he 
l>ont one being chinoe«l at the rear and AummrxlMi by a aoR 
tuetal ring, which ia expanded «t the inotm n< t ( firing by an 
annular wedge at Ront the rear part When filled with 
leaden balle, (t ie termed a bullet*fheU. A later form <g>coo* 
talnx a charge of powder. eepermi«<l from the ball« by a plau, 
end Ignited hy tbe fuse,M>M to give tbemanaddlttonaUaputoe 
at the moment of buretlng. 

Another Improvement eonftotein making longitudinal grwm 
lolbeSeU; to to-ute the paeeege of It^ w ^ 

moment of firing. A dlik of eoft meial m^y 
Mran tbe baeo tod front eeetlonf to modeTtie^ Alw«k when 
Se two are Unpaet«l, and leMen the dong«^ into 

k. At a later^riod, tbe powder-? bainber 
•ev^ communicating compartmenu, to avoid tbe danger of 



Fig. iS79. 






the burAting-chatge 
N^oomiog Ignited by 
friction egalaet tbo 
.ndee and exploding 
wltbln (he gun. an 
evenc wUicb fiome* 
tlmen bappeoa. VaV' 
ninUlng the interior 
ulAO lex^'oa danger 
from thii Aouree. 

Brfiadwell. 1866 iy 
Tbe fofr metal pack- 
ing I « grooved , to rer rive ban d- of cord , 
which prevent fmiUog. and are coated 
with graphite to dimlnlah friction. 

iohneon, 1864 (;). The fbell bM a 
rharging-hole cloei^ by a acrew-plug at 
ItA baae. A rod armed with a percua* 
f ioQ-eap esiendf longitudioally through the powder-chamber, 
and the cap U eiptoiM hv an anvil, wblgb if detached from tbe 
breech* plug and thrown mrward when tbe fbell itrikes. 

AbMerdam, 1664 (A), employe one or more bande of an alloy 
compee t d of copper and tine, fuddenly cooled after heating, 
eofhehapM sabot east into a seml*dovtiall groove at the 



SktU$. 



and a 



ibis ie mwed Ibrougb In eeveral placet to permit Its more 
ready eapaoeleB; tbe bands diminish windage and keep t^ 
prajMllle aalaUy la tbe bore. 

Bovkel. 1864 (A. K dexlhle metaUle caAlog file tightly over 
the fvar part of tbe ebell, extending beyond \tn boAo: a cup of 
lem diaotelor reeta against tbe base, and is imbedded In a soft 
metal packing 

Dahlgren, U861 (wi) The cylindrical part of the Abell has 
toDgitudlnal pr^tionA fitting the grooves of the gun : and is 
Aboulilered to fbrre an abutnuint for the mitX metal SHhoe, which 
haA an annular groove and Is attacbed i<> tbe spheroidal base of 
tbv -hell. , . 

||«tchki<A. 1866 [ml A dlek of «ofl roatenal Ia Interpowsi be- 
tween (he ^«Ae-ptvce and the htviy of (he projectile, to cnuluallv 
check tbe forwani motiou of (he base aB«l prev«nc danger of 
fracture 

Rirue'*. 1^62 I o). A tube rontalninc the hufAting-rharge 
l^aer^t^ lAogiiuditiaily throucK (he aHcU, re-ting on Ua UaAe.aiid 
iA <«ireounded bv an Incendiarv conipo-iiion. 

Sitiffner. 186H(p). The chellA contain a hur^rlug-chargc of 
nitro-glrcerlne in viaU packe<i «v|th gun-i ocum and a honey- 
combed lining of itidia- rubber, to deaden iU« coucuA«ion and 
prevent explo«lon in the act of firing. 

I«mig. IHgfi (^1. The hur-Hng-chargA i* Mirrounded bv a ae- 
ries of lArrelf contaiiiitig sewrul chargi A of powder und bail, 
and fired by fbses at tbe moment when the shell explodes 

2. SiH'lk uf \>-K\H V i^l Wuoil liilvil 

wi t U Stan, se i*i k? ills, o r j'O Ul • vai u I Vvi 1 1 1 ei jtl y fo rb i a [ mv t 

tii* i»yrolech«ic displays. The first are made by 
iiiff strijis uf imper in successive layers over a spueri* 
cm wooden former, each layer bviu^ allowed to dry 
before another is n)>plied ; the shell is removed from 
the mold by cutting it into two parts, which are 
afterward joined by pasting strips over their edges. 
Wooden shells are tumel in two hemispheres out of 
|k>plar or other li^ht wood of sutticient size ; these 
am then united ia u siiuilar way. Both kinds are 
provided with a time-fuse, and tired from a mortar 
with a small cliarge of powder. 

8 bell-gage. 

(OrtiaaiKC.) An in- 
>tniiTiciit for vc'rifv- 
;ng tiie thic kness of 
hollow nroiectiles. 
It is provided with 
A .sec of I'emovahk 
carvt-d arms a, eacli 
onvspoiidin" to a 
’'artii'ular kind of 
shell, which semw 
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into a socket on tike 
leg b of the calipers, 

«nd are inserted within the fuse-hole of the shell 
The thickness of the wall is measured between the 
points of the arm a and leg c. The arc ef is grade- 
ated so as to show the proper thickness for each cali- 
ber, any deviation from which beyond certain limits 
causes the rejection of the shell. 

Sball-hook. {Orrhiancc.} A pair of tongs 
with hooks which are inserted into the ears 
of a shell and by which it is carried to the 
mortar, 

Shell Re-du'cer. A device for reducing or 
cxjiaiiiliiig a cartridge shell. 

Tho in»(ruDient beM in <h« right hamJ. op«n f«r enough 
io allow th« !«heU to ^ eatrrfHl aijewa.vs Into it« fsUh- 
mg (h« tiangu uoiler a hook in ii top pivc« soil eiitcrtng tbo 
opc'Q «ml ot the nheli into a iUe. The hanule^ are then 

r »rciuitfO together ro reduee the ehell at lUe snouth. i\y open- 
ng the hundlc« the shvU will he vithdrAwn from the die ; 
and tiA it then may he • little too eukall it ean 1»e brought to 
the axMt of the bullet bv the reputiiioo ul the eame 
prorcKK, ueing a plug inetesd of the die, 

Shield. 1. (lyeapon,) A portable defensive 
armor carried in front of the person. 

The eoctent Oreeh ehteld.as defter! bed by Homer, was long 
enough to cover tbe man from the fhee to toe knee. This vu 
exceeded by the pavisi of tbe Middle Agee, which was as tall as 
X man, and was carried by a j»<tvuor, who therewith ebtelded an 
nreher. It was also carried In assaults on fortlScaUotkS. 

The Roman iroAps were drilled In inodes of combining tbab 
shields fto as to make a campare, each soldier holding his shield 
aluA, the shields overlapping In such a manner as to glance off 
arrows and other mlftslk*. It was called a frsfvde, from ite m- 
semblance to tbe back of a tortoise. 

The shield of tbe Roman legionary was of wood covered wUb 
leather, and studded with metal ; it was 4 fret by 24. 

The ftbltld of the ancient Drlion wm round and of basket- 
work. 

The Norman phleld was kite or pear shapetl. 

In the time of Rd ward IV. It had liococuv triaugular, 

In ^uth Africa it Is made of rhinoceros hide. 

The shield fel 1 out of uw when the broadsword was eichanged 
for the small sword and rapier. Tbe introdncrlnn of flrft arms 
has fkrther changed the tactics, and tbe shield is a thiog of ttw 
past with civilised nations. 

It would be a grateful acceseory to tbe sbarpabooter under 
some clrcumstaoces. 

Shot. 1. ) (/, Simill .%plM*ri« al |h»I- 

ll•t^ *t{ U'wd Of s/tttf u.^c'l for slMM»tiiij< bihU 

aiiil otlior small 

Tlicy vvfiv oH''hially ina>lu Iry mllhijf an iiiyot 
Iciul into a .sbi'rt of a ihickiicss t*okh*s|iiaMlin}< ti) tin* 
ai/.c of thu shot to Ik* t)M*n «akttinif tin* Iniil 

into Lubes uml pluriug tin* latter in a 'Mimihicr*' ; 
the action of tlu^ l(‘atlou ouls's wIihi n^puiist 

each othvr iu the ojHM atiou of tin* upjwratu.s ^o*.idually 
voumliug them until bvon|;ht to a iiionr or Icsh nplieri- 
cal funn. 

This was MnH'i.snhsl fiv iha Tuclhmi now i*m|iIoyHl 
of (iiofipiii;; ilii* moJl<»ti Jiu'tal, in a hncly <Uviflr<l 
stal*', from a liiL'liT into water, inveiitisl by Walts, 

of jjiiatol, Ku>;laml, .ibout It is sihl ihut In* 

Urvamcil oiii* ii]<‘ht tJiat Ju< uav out in a ahotvvr of 
rain, every Jiop of wlijrh was .i rouml |H?llet of Iv:mI. 
Miisju^^un tiir iiiatlrr, lii! Uu 'ijiu* uktcii'.stisl iu tin* 
i|Ui'*vliuii wio’do I h vwaiiii Is* the n>ult of iln*]*- 
pin;' Uivltnl U\n'i. fir |r:nl. 

• |Kmnii it frniii rhi» too . 1 ' i<t. Marv Ihshtiih* 

< Iimvlk ilitu >\ atk'l' fu loW, JI'n uI.UI Mln «vrli*«|. ;ltrl 

li(* sold thv iiiviiitiuii lur a haml’^mii** sinii of iiiniii.y. 

iln* folli'w *U: n't lull for lu.ikiu.if ^liot is hmial 
m a work |.abli*.hin m ilo' sinnitt imth « l uiurv : 

** Melt <h>wn in nn iron k<>tilc. skim it, and when it is so 
hot lh;if it to luni go I to^li. Hfrew :ts nmrh tin** |eiw> 

dt'P a oii'M’iih'I ii|h>ii it will lii*u|>*tn x 

'o every twelve kt litbi ti of U*:ul. which tlicn mu>t lie 

srim»| wi*ll,:iiiil the nariiiiguimriiiii will A Iltili* uwv 



h.. lake II out in a l:ullc for uu •-!Siy, .loU w hu ll, whin mlUtvd 
CO E proper heat, iiuiv be tlrop|»sJ inco a glunA of water. If the 
drops prove r*uod and without iiiils, theru Ift aurlpiginentum 
enough tberciu, and thi* umper «*f lUc hi^it U ae it diouUl Ite: 
but. if other wl'«, more uunpigmentnui muse be added, and tbe 
beat Eugineuted till it be found ngbt. '* 

Sinai I siiut is mentioJK'il as hail-shot in niaiiy 
English statutes uf the Tudoi'S and StimrU. 

A ftbot-tower if UKunlly wliout fe«*t high, and dO in diame- 
ter at bottom. Ifj at the up|o*r story. wJiun« the meltiug is con- 
ducted In brick funiaw« huik SKnin^t the wull around tbe ceu- 
tnl opening down w JiK*h tiiv iiivlh>U lend Is ruined Into a E'Eter- 
tank Ht thv Imm* ot' tlw- lower. Vlnttonnn with furnuevR are also 
built at lower **kvatioii« for muKiitg ►inuiler kuv* of shot. Tbe 
method of isslui'ing tbr Uml to ;i N>u*wor of drop^ either by 
*>ourlog it iiiloavkve nr hv pouring t* out of u w ide liullc whkii 
hof a wrratvil iij*. The U-nd rtow^ out in n mmiUn* of Ktresnns, 
'thifli Itrvak into Hcpuruiv «lrt p:<. the redAtunre of tho air and 
tnctrcobesivis teudvucy vuuMug them lu biTonie "phcrical iu 
fdliog. 

Many of tho drops, however .h«*«*utuv nn f ion gated fonn.and 
90 ijicduH*s Iwn <ir iMun* ar«ni* o'l.ia-M' ; thcAc ihrm iiofvrfecl 
>Uut, which «r«* alhTWiud (H>pripitix|. 

TI*o colandi r- or »M'Vv m* li» i i'mispliori'- of alus'tdmii 
aiiuut 1 i> hich« - m ili.inicccr. and fhr -izc uf tbe holes is os fol- 
lows for tbe iv-ia'invc of «Uot * ~ 

\o 0. ihc liojr* :iiv 1 inch in diainHvr ; 

1, lilt* hoM‘« are * iocn iu dianiiavr ; 
the hole* :*vr • ^ 'u» u in •liana n r ; 

*t, Nic Uol«‘> Uiv I in diaiiii'O^r ; 

1 , rlic ludi*« ni aiiunoivr ; 

aud !•* reixuk :r ur.idutu n W 
No 9, tin* iJoU^ ara ha h iu iliauudev. 

The ctdainu ,* i- Unitty in t i,f ns d< dvering the Ktream 
ir rn*ahT m*idit^ when lull «<r -o rhun wUcu ticurlv 

uiipty. owing to llh* vnnntu^ri in procure of the nictui um It dii- 
In depth. U i- to w g» in ra«lv -opiUMiKd hy the ladle, 
whkdi luv«» H*mr4‘<l -ide lo dlvi le the ,otid hilo eiiual 

m M Mill ter to ihc HTmdou^ Jh Here or jmlien arv u»cd for vary- 
*og «1»*H of -hot. (he Mfcitltni ' • ou* ioore 
tiimM*roUH lor xninll i>hol uml pr«UM.rrh,nandy 
fewer for cliol of larger ^Ut^ 

Tho pouh’V take« a hoUefid |a*rhap« 2<i 
{MiiiodiMif melted alloy, ^,'«r a nttfe»r«enk la 
athlcd to the Uad, — nnn e-fiiig it on a bar 
over IheKliuft, hrlngA rhv leail into a i(Ure*<* 
rent xtabt, Hers (lie ox Me mitn The 

|«Mirlng Able, uml f*uu ciovtidlv (||h the ladle, ao tlint fhe 
depth of the -rreuio ereii Ihvonghout. the length ot the eoDlb« 
In Older that tlm «mtiil iii»> U* delivered In of vituai 

»i Wf n 1 1 he M va I I lote I ica. TI a* dmi 1 m f i ii g 1 one im ri ini 1 y 
and roo-<ilhlJiU‘vl during rhelr full, an* tiTelvi**! ut tbu 
Udtmii of Ihv rowx*r m ii (cr//or veiH*r voir filled with water, fVoni 
whence tlu'v uiv taken and tru infer nil lo the drying-umchhiv, 
wiHru Kiev anr llglilty milvd kdwpeii tluimel ndlei>, and w hen 
lh«rwnghly drs tin* elongated and inijierfect Aliot nm m* para tint 
hv rolling the whole down u >vrieA of IricIliH'il pluiieA, each 
Aliglidy lowvr Ihun tin* ideenUng an<l n'|MiPut«il IVoiii It hv a 
Might (H"*tihig : the )a*rtivt ones, having u greaur niukiivutmu 
lenp Ihc o|M*nhig, wh{h*the defective om*:. i;i|] through, uud urv 
rvuu*ll««d. 

The dh%*n*nt .in* then Ke|mmret| hy an np|vii*atusn*n*m- 
hllngu elH>t of drawer*. I •rovkk'd nith sivvea of dUIvnut de* 
giWi'ftuf Amnie-**, Iu whk lia Mink log nodioii I** hii|k;irh.d. 

Tint allot an* Anullv la'lwheit l*y pluelng lUeiii hi rerolvlog 
C 3 liinl«*ra witli gntplufe. hywhieh, olid (he nUiUiou, u bluek 
uml Mlhdllg Mirf'iee i« piedllCiil. 

In I84l», a pokh-s oI inokiog Khot hy dJ*npjiing the inelnl 
through a tnln* up whkii ii Airung eiirrtiit of void uir was 
ilriven wax foilcnled by t^mith. Tliiu ubvlutei thv u*c of a 
high to w er. 

Im IftOH. Otaxsn.w nrnJ Woml, rd ?t. I.oiilu, paCeMtiil the niuk* 
higofahoi hy dropping the iiiolteu luud III rough n eohium of 
ghecriog or oil, iiiMead of idr. 

The Mac* *4’ dn»p Mmt vary with dJlTerent mannfiiefi.rers. 
The rollfrwiiig gi«e« the rhe- and imnd cr ol Mm( to an ounce, 
of a liMlIimun* amt a New York lioii-c : — 

♦ Nc'v Yokk. 
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cj Peliei9 m an Ounce of Ltnd Shot o/ tfu 
Sizts. (HAiWfU.) 



KK 

A. . 

BB 

B. . 



40 

60 

53 


}^oA 82 

2 112 


No. 6 218 ‘ N 0.9 904 

b. .. . 230 i 10 1.78 


3 136 


7 341 13....2,M0 

8 000 > 14.... 8, 160 


76 


4 17V 



^ <4um«jn urv ft!*'* tyr w i »^A 

Ordoasce projectiles arc» before h^og iMued for ^ereleo, »ub> 
jeeted to a Mrio:i of in order to wcertaio if tu«y are eouad 
and of proper diiueiiHiona. Tbe luetrumeote require ar« oue 
lar^ aod ooe stnaU rios-gtge, aod one e/tiador-^a^ (or eacii 
ealiDer^ a hammer, and elcel puacbea. Tbe lUoc or eheil u 
first exwiood, to eee that ii has do tlawa 09 other viiible im< 
perleciioDJ, aod is theu tneJ by pa>eiog it through tbe larfv 
riDff*ffige. It must pass through this in all directioaa, but 
must oot pau at all through the small one it u theu tried by 
roUing It through tbe eyfmdsr-gage, which ie iet up eodwiee at 
a moderate Inchnatlou. If it sticks. It U 
rejected. 

Id the case of a hollow projectile fiir* 
ther uaemlnnHon U required. It must 
be struck with a liauiuior, to judge by 
the sound if it be free from Haws or 
eracks. 

Tbe diameter of the interior caeity is 
then Terified at Tarious points by ineann 
of proper fagee» as is also tbe dtaiiwtof 
of tbe fust'hole. 

The shell U neat placed in a tub of 
water, tbe fhse*bole being stopped with 
a wooden plug haring an aperture for 
the lusertioD of a pair of bellows. The 
shell being nearly corered with water, 
air is forced into Its Interior by meaus of 
the bellows, and if there Iw any liolce in 
it the air will rise in bubbles through the 
water. This test also gives another in* 
dkatloa of the soundueae of the metal, 
as the parts containing cavttivs will dry 
more slowly than the rest. 



Pig. 0032. 




8hot*^ar 'bridge. A round of Ammttnition tor n 

ahot*guii. The ahot aiv 
fre^iuently iiiclosud in a 
win:*gture caac to prevent 
thnir scattering too tnuch. 
In the example, a fibrous, 
elastic tube is ticti at one 
end, and prepared with 
Shot’Cttrtfidie. stearine or similar aub« 

stance, applied hot in a 
former ; the aniall shot being insetted, the otlier cud 
is tied. For bt'eech^loadcrs, the cartridge ia inserted 
into a copper copsule charged with powder and fnh 
niinato, in any usual mamier. 

Shot-gage. A metallic ring with a handle, used 
for testing cannon projectiles. Two sizes are em* 
ployed for each caliber. 

Tha largo giga is slightly larger, and the tmaU gage a little 
Mailer, than the trm diameter of the shot or shell, wldch most 
pats through the former but not throngU the latSer. It is 
afterward rolled through a cylindrical gage, any jaininiag or 
sUeklng In which causoe the ration of the projectile. 

In the United Btatea ordoaooe serrke the first are called 
nag-gagfS ; the latter, cfliMdtr»£afen. 

Shot-gun. A smooth* bore fire-arm for shooting 
small game. Shot-guns arc freouently made double- 
barreled, and of late yeaie the oreech* loading prin* 
ciplo of Lefaucheux and others has been extensively 
intioduced. Some breech-loaders, as Maynard's, 
are provided with intei'changeable ritle and shot 
Uirrels. 

Fig. 0033 it the Parker doublo-baml, breech-loading gno, 
made by Heem. Parker Brothers, W'eet Herlden, Ccoin. A C 
show the barrels and meebaoism in loading, aod B In firing, 
position. For loading, tbe breech of tbe piece Is placed uodw 
the right arm; by preesiug on the finger-piece e, tbe lifter fi is 
imised,and iu hoveled sMc, coning in eooUct with tbe oerew 
c, draws tbe bolt 1 / from a mortise in the lug s, releariag tbe 
barrels, which, turning on tbs Joint y , are ready fhr the loeer- 



UOB of tbe eartridgea to this position, a small bole in the 
oader side of the boit cooms directly over the trip J\ which is 
thrown apward by tbe spiral spring g, and holds it against the 
lifter, whose (op now pn^eets above the fraote directly fu tlie 
Use of sight of the gun. After Inserting the cartridges, the bar- 
leU are brought down by a quick motion wltii suflideDt force 
to bring the top of tbe banel in line with the top of the breech- 
pis : the bottom of the lag s strikes tbe trip f. withdrawing it 
from the bdt d, which then enters the mortise in tbe lug ; the 
cartriUgei, coming In contact wlUi tbe free of the frai^ are 
foecad late the ebambert, and the gna Is iwady frr firing. As 
the ectfoB of tbe lifter not only withdraws ths bolt from, but 
forces it Into, the mortise of 
tbe lug, tbs fret of tbs top of Fig. fi034. 

tbe wUt being la place, to 
that (ha sportMaaa can sight 
along the barrel, affords an 
aseuranee that tbs gun Is m- 
ciuely locked. 

An automatic extractor k in- 
serted In a hole drilled in 'Iht 
lug and esteodiog around and 
Into tbe ebambsrs of ifie bar- 
rels, serves to withdraw tbe 
cartridgwohelU. Usfrontend 
rests s^nst a snail on tbe 

Joint y, on which the barrels turn ; so that in a*«un)lng the 
position 4 C, it is forced backward, pushing out tlie shells 
suActenily frr to be leadily withdrawn by the fingers. 

The \oa is of the rehounUing class ; the hammer bolog auto- 
matically thrown back to haifx’ock after firing l»v an armnge. 
ment which effectually prevenu aceklental dlivbarge. See 
Rsnookota. 




Cartridgi. 



Fig. 6086. 







Fig. 5034 Is the metallic shell used ; 
It is made from one piece of metal, 
and tdnforced by a otrfngthtne^ 
soldered to Iu bottom ; the Berdart 
prioirp used in connevtinn there* 
with, and is presned home upoo the 
oippie. Av M not u» project beyond 
til*' l*orroi)i of the shell, by the de- 
vice 

A r«Ter*>ibii* loaling plug 1** sm* 
ployed • eiiiivr for chaiviug the shells 
or withdrawing the cepp. 

Fig 6U3d sbowA the case conuln- 
log til** guu sud its appurtanauees 
complete. 




Park*^ Shot^Gnn. _ 

Fi^;. 22ri2 is a l*ree^ loauiiig" shot 
enn manufactured at Colt’s nmory. The parU 
Are iuh'rtdtmii^ahle. and ao accurately made that 
parts of different gnus may be intermixed and a 
{run inav be put together fi om f»arte taken haphar.- 
ard. 1 'he IcK'k is of the I'cltouiuliniC style, ana tlie 
Hriiij' piu 9 am without sjiriiigs. 
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The ftftion hftit whieh retains tUv barrel in ita plara it 
moved by a lever, beck of the inunwer . through the medlam 
of InCcmul parU not ehown in the engruTiug. TbU bolt en* 



Kig. 2252 




Cotl's Brttfh iMvtfHf Shot Gun. 



Ktigen two hooks on the biimls end retains tbe barrota rifidlj 
ill place. 

Tho boU carry hif th« sboU extractm it enfagad by * eun 
on the bolt, connecting the atoek aud the lirrti, and when 
the barrel U relcaMMi by drawing the action bolt tad tipp^ 
as nhowii in Kig 22T>2, the abell extractor ii epeimted. 

yig. 22bdsho'« s that form of the Celt shot g«a, haviag 
eoueualed hamuscri* which sre cocked by the wHking ^em 
of the barrels. Hie hauiuiert eaa be locked la ibispoeltloa. 
to prevent accldenu, by a forward motion of the trigger, end 
rduHsed at will by a forward and downward motioD of a eb'p 
on top of the stock. 

The shield orshcU-sbapwl piece formerly placed apoa tho 

breoeh pleee of mutale-loadlog gooe to prewat parUelee of 
the eap from being blown Into the eye has been entirely die- 
peniod with upon tbe CoU gun. It was a enrieut Instaaeo 
of tbo pereistenoe of a form after Its oee hpaamtlraly dp. 
parted. 

C ew 




Farktr Gun Mti Appiiancu tn Out. 



Sbot-met'aL An alloy of load, 56 parU ; ar« 
aenic, 1. Uaed for making bird*shot. 

Shot-4ort'er. A frame wit)i a aeries of aievea of 
different grades 
of tinenesa, to 
sort shot into 



I 



l«l 



\m\ 



rarioua grades 
of size. The 
im|)erl*ect shot 
are separated by 
a aenea of in* 
cUneafted with 
foot*trou^8, 
over which the 
perfect shot are 
projected by 
their ▼elocity^ 
to be afterward 
assorted in a se* 
riea of rotary 
screens of gr^* 
ually increasing 
coarseneaa. 

6hot»ta^la. 

A device for in* 
auringtheetjual 
shrinkage of 
shot in lul di> 
rections while 
cooling. It has 

an annularly ___ 

gloved surface Aa^ffsrtsr. 

with a conoid al 

central jirojection, and turns on an upright spindle. 
The hollow spherical mold is placed thereon after 



m 






the cast is tnade» and 
rotated until the cast* 
ing is cool enough to 
be removed. 

Shot-tow^er. A 
(all huildinff from the 
snmroit of s^ich melt* 
ed lead is drop(>ed into 
a cistern of water. Sec 
Shot. 



rig. 6089 . 






Sk^^IbbU. 



Shn^Ml. (OrUnanee.) A hollow projectile for 
cannon, invented by Geneml Shrapnel or the English 
artillery. 

As originally eoostnioted, tbs pn^a'^ttle eouMed of an Iron 
■hsU AUsd with bslU, aulldMt powder befog viagled with the 
balls to bnret tbe shell wbeo tbe flue Ignited the chMS. 

It U alio called ease-sAof. sad wsideslfaea to attslo 

a longer laage than eoauton cass*ftlef or frepr. 

Tfaebofwtiagchaffeliderignedtobeofjost fnfldtttetfaagtb 
to open the tball without i^terlng tbe ballf , which should 
eooiioue their flight. 

The imp t99t>a bse Us burtdof chans la asyUader 

la the middle of tbe sbsU. s / 

The f/fo/Aragwi lampiwl liae its powder^hsiabcr separated 
fnuu tUv balls; tbe loIttraUces between the latter being Ailed 
up irith coal-dosc. 

khrapuel are commonly Ailed with leaden mui>ket*balls, 
melted sulpliur or bltouiiaous UMtter Is pourvd hi to All up 
the luicruti^'s, and acliamber suAlcleutly large to coutalu the 
borstlug charge U bored out beaenth the fUse^le. 

Shtmt-gon. (Ordnance.) A rifled gun, having 
two sets of grooves, — one down which the studs on 
the ball are pusse<l in loading ; and another, not so 
deep, tlong which the studs pass in discharging, — 
the ^11 being shunted from one set to the other at 
the bottom of tlie bore. 
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SlAt 1. (Ordnance,) A piece of ineUl at- 
Ucbed or applied to a fire-arm, and by which the 
arm is pointed at the object. SmalUarms hare 
breech and front sights, the former usnally noteh^ 
and the latter pointed. See BnBECH-STGHT ; Lsar- 
SIGHT ; FROHT-SiaHT. 

Sights for cannon include the breech-sight, front- 
sight, rimbase -sight, and pekdulusi-kauass (which 
see). See Back-sight ; Muzzlb-bight ; Bukcu- 
stGHT ; Telescopic Sight, etc. 

Pig. ucm. 



The Unitvd 8tutcs a.^rriev nCe 
A HtjicU A>i 100 yai^iii, auil /vr' 4'44 
for SiM) nud SOU yaixls u;»iwctiwly. 

Fig. 607 a eiiowe a idght for eurvicc 
ftro-onua. 

2. Some mnoying sud otlicr iu- 
struiuentt of prroMOu Iiavi' (bUu* 
ftigiite, uMUsUy voiiitieiing e vorticsJ 




t 



necc with an opening divided by a spider's thread, 
luir, or fine wire. 

Blgfnal-rook'wt Signal-rockeU are compoeed 
<d a oojs, chamd with composition ; a pU 
with Man, g^rain, or terpeaU, «ad » rtkk. 
Tber an named from the intenor diameter « tna 
aa f.inch, 1-inch, or 1^-iaeh rocketa. 



Tbo ease is Ibmod of stout papor, vUeh Is eoilato roetaafWs 
la vidth Moal to tlis Irasih of the cm ; Umos 010 roU«l orcr 

I Tunitw luring ^hl^ri It if Itt dlsBSctar as tbat of the 

tatarteroftheiocMt, tbs paper U past«l after Ibe flret lorn, 
•ad is drava troaad tbe roUar, kseplag It perWcUy taut as 
•ash tani taken. This is Com oa a Sat Ubia, and luecsMts 
duili of papsr are addsd aatU tha tequlvad thkkoeM U at* 
talaad. It Is tbSD cboked mar om tad by ncaai of a stout 
eotd vooad ooea around it sad dnwa taut by assaas of a 
ttsadk, aftar vbkb tbo cboks is isearad by ssreral tans of 
twtoa, Murlag an apertara larga aBOOfb foe tbs iasertioo of 
tbs spladk la dririog ; tbe east Is ao« urbd la tbs s h ads, 

Whea dry, tbo oempostUoa may be drlren lato tbs east. For 
ibis pormse tbs eboke cad Is cut otf square to each a leogtb 
that wbeo tbe case Is toMrted la tbe amid, Iba 
rig. eofii. choke sball St closely om tbe nipple of tbe spin- 
dle, tbe ead of the case reetlJig eo Its base ; beiog 
piaepd OB tbe epfadle, the case la drlTsa Snnly down, 
and tbe mold placed om tbe ease. Tbe aiold Is a 
Betalllc tubs, boaad with flop ; or a block Imelag a 
circular bole, lato whkb tbs oass flW, may be used 
IPr bolding tbe case wblle drielag. for drlrlog , three 
or more tiriflt are used ; these are of the eaaw dlam^ 
ter as the rodut, but of dlflbreot Imigtbs. and all ex- 
cept the shortest are reeaseed to receire tbe spladlt. 

A ladlefbl of eompoaltloB Is poured into tbe ease 
aaddriToa down by 36 or 80 blows of a wooden mallet 
on tbe bead of the drift, wbleb Is then wlthdrawa, 
aad aaotber ladleftil of cmapcsitloa poured In, which 

а, Mold, is similarly Created: the operation Is proeeeded with 
•r jlMd. In ibis way, nsing the loegest b^low drift dret, aad 

б. iSpsi^ afUrward the sltorter ooee luccmslTtly until tbe top 
A. of tbe spindle le leached. Tbe case Is then driven 

r. Drift, om dlan>eter la bight with the solid drift, Che com- 
d. Cm. position covered with a paper wad eat to Ct the cai*e, 
om wbkb Is dtlvena wed of clay aboat 1 of a dlaake- 

terlabl^t. « . - 

<>MM may be driven witboat a meld, being firmly futeard 
la an uprtant poeilloa. 

Tbe rocket le primed by a piece of q^okk-malcb, iaserted in 
tbs eboke-bole and colled away at tbe hotioai of tbe composi- 
tloa. A cap of etrong paper le then pasted over (ble ead. 

Tbe pel Is a cylinder of rocket-paper, wbkb Is slipped over 
tbe case at the clay-vad ead, prq)MtlBg aboat 1| dlameterv 
beyond tbe tad of the ease ; it contalae tbe oraameats aad a 
bunting charge of powder, aad Is pasted oo to tbe case. 

The tCH4 Is made hy a ssokidrcular piece of tbkk neper 
vrsiipcd around a cookal wooden former aad pasted This Is 




_ om tbe end of tha pot by a similar cone of cliln paper, 
inch kapr. wboee bottom is cat Into slips sad pasted to 

Mm 

The stkk Wpers gradually, b^ag of .6 to .S of an inch at the 
, aad .86 to A of an inch square at tbe satall end. The 
•ad Is that auached to the rocket, and is tkd 00 by 
of twine or iron wire. lie length is such that, when 
d, Ibt voeket should balance at ftma about 1 to 3 Inches 

la mar of tbe case. ^ , 

dlmeaskas t to Inch rockets ; for lar^r 





.they 



rly in similar proportion to tbs 



MateuS’Ormeas, who wrote aboat the eUwe of the eighth cen- 
tarft ffifm tbs foUawlag dlrcctkas : pulverlm in a marble mor- 

mr 1 noaad salpbar, 3 ehaiooal, and 6 of lalUr. ; 
mm mmt of tbls pewvlw dghCly In a long narrow 
tube etosnd ai one ead, iben set on fire, and tbe 
ta^ wtUfiy tbMgb tbesir. 

Thk k a veritable rocket 
tockets fnm 3 to 4 Inches In diameter aMsad 
from ijOOO to Ijn) yards In from? to 10 seconds, 
aad are vtribk 86 to 40 ailke. Rockeu of 1 or 
3 diameter only ascend to from 460 to 000 



Bktfp. Afitnp of iron which is bent 
into fi tube to fonn a gun-baml, or pipe. 



butt Ibaa 



pa Iba gua-bar?els wore formerly forged, tbe strip being 
I fii^ MM aad 4 Inebee wide, thicker at the end for tbe 
at tSe 



hkh fbrms tbe mutile. Theee tlulp$ 
beat, lapped at tbe edgee, and welded at several 



Them opermtloas were coperBeded soDie yean slaee at 

BtrmlBgbam,Kapaad,by rolUog processes, wbkb bare become 



For rolling, tbe clrenmlsfence of tbe roller Is equal to tbe 
loagtb cf tbe skelp, aad tbe shape of the groove is adapted in 
width and depth to the srldth and ttdekness of tbe skelp 
WeMttng wu perfistmed by running tbe skelp with lapping 
edges tbroogb tae drenkr aneriare formed by tl^ stmlclrcular 

C m of eqleceot roller*. The skelp was brought to a welding 
and pkM on a maadrel. 

This plaa has h««n modified by maklog a blank of aa extra 
ttkkuost and comblnlog a dniwlof and welding action. 

A bar of Iron about a foot long Is beat into n ryUatlricnl shupt*, 
Ibe edges overlapping ; being rdsed tv u \vvldliig beat, it is tUi^ii 



slipped over e tiibWt and |«smm| bvtvivn n pair of rollvr.H, wlilrli 
wM tbe edges and druw tiu* rylliid4*r lo tbe kogth and prupor* 
lions of a gun-barrel at a siugio beat. 



A die oi JuimiiXHl ronii is made 
ill two Imrts, m iimiiiged on a elide lu to ojx 11 for 

.a a t s Jb-.fi. .. 1 A* A* 



Bkelp-band'er. a uie 01 juip 

* a «li 

tUe adiDia^uu of the end of the sheet und be elosiil 




f m ICTCIe A U17 VI44I M4b744 Mfi Uk Hyf 14 kfiVli AV 

uetl by the pi^iicr np|Ktmtus and driiwn tIuGugh 
le die. 

8ky-rook'at {Fi/tvfcJtnff.) A sjK^cics ol* (iiu- 
nrk~eompo«Hl of a mixture of niter, sulphur, 
lid dm reo:il, tightly rammed in a stout ease« 

hieh in caused to n»eend whi n the compound is iu* 
ited at the lower end. it is pi^oviilcd with a 

2 i . A.A . 1 ^ A.\ ^a 



In Fig. 6140, tlic cbm A bA« lUr*-v short sticks S B placed 
equhiistaotly around It, aad attoHifa by wires a a. 

in Fig. 6l41, the case A U prorldcil witli wings D B» wlikb 
may be folded Uovra when tlto rockvt U )Rirkvd for trunspoHa- 
tlwi. U*ben arveted to sem; hm guides, they arv held by a slid- 
l^^elbur C, wlikU is notched to rtd*irc them. A rod '/ mss* 
lag tlirongh a loop In tito collar ^erres to hold them In posUk^o 
for bring disekarged. The stick is diipcDHid with, like 
ROeXLT. 
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Slcv-forktt. :siv*rvclt$. 



Sling. 1. (Jk'eapofi.) A xliort leathern 8tm|» 
IiAving a gtnng ovcureil to each emh by which a 
stone is hurlej. 

Tho stone lying iti the stra|>, which has a central 
aiK^vtui-e to receive it, tim si mg U raniilly whirled, 
the ends of the two strings being held in the hand, 
and wlicii ono string is leleased, the stone flies off 

at tt ittiigiuit. The velocity is coinpuUtI from the 
length gf tho radius and rate of ruvofiitiou. 

The fling if a wetpon of grat antk|uUr, aaul Is »tin nt»l 
soMog McM barbarous iMtloiif. Aboaf lih i. a, vim Um 
A ff t grcftC Uhiwuidon oevurruU ainoag ibe lirswUtoa, «• read 
(liat among Iho 26,000 boitJamiDiloii w«ro ** TOO oIiomu tuoo 
left-Juiuloa ; fvory oi w could aling ftoow at ao halisbmdtb and 
uot miff Young Diivkl was a wlinil sUagvr. 

Vhc fling waa uacd by (hu Piuenklaas,ls|^pUMua, and 
4ani< lly Uio cnrly UrvuRa it ap|Mar* to Uavo bvvu but UttU 
known, but tlio light troops of the later Orveks ami Komoiu 
vouHif«tud largely of sllugvra. Tho uibislWH usually i^Iocmk 
hut CM pluniiiiPtf ware also ufcd by tho Oravks. Sucb an> 
rt)uiid on tho plain of Marathon. 

beoiitfs hurled hy luuid without fUiige wore ofloii used. Tbi 
Uhyaus carried tlm«u f poors and a bag tVall ofstouvf. 

Tho IrihahUantf of tin? Unlcario avre ftuuoiM slioffcrs in 
the IliiK* of Strulio. ^ 

The llugiioiiou iiwd Mllngs at the siege of buarerre 1672. t<* 
reoDouiize powder. 




8pade^bay'o-net. (Mi/ifarj/.y A broad-bladed 
bayoju't, which ujay )h* uhcJ in digging shcltcrdiolcs 
or iiflc*|»itJ>. A Tiion'Kh-nAYr»N>:r (which see). 

Bpear. 1, {iVe/jpon,) A very ancient instru- 
ment of w ar, consisting of a blade on the end of a 
long shall. It still survives among savage nations, 
and under the name of lance is used by cavalry 
among those comparatively civilized. 

The epear of antiquity war eometimee provided with tbe 
amefWum or thong for throwing. 

Herodotus die tiuguUhee the uationeUty of fotoe of tbe 
tioDf Id the army of Xerxes by deecriblog tbe peculiar otm- 
meots on tbe ends of thdr fpeer-shaflf . 

For a dijfertatlon on the spears of the anrtents. see article 

Haste, In Smithes ** Dictionary of Creek and Romeii An- 
tiquUke.^' Tbe f pw was the principal weepoo of the »lace> 
doniso phalanx. The lance wv introduced from Tartery into 
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Poland, and thence found its way into the army of Frederick 
tbe Great, and into tbe Aastrian serrice, where fts name {uian, 
from TnriUfb ofUn, a youth) indkaces lie deration. 

La«cx 

Sponge. 

'ii. ((WiMi/k**;.) A mop Tor cloiudug Um boh* of ii 

CAiiiioa jiftcr A dUclmigi*. 

The sponge- bead is a wooden cy Under covi^nMl witli afiibric, 
of whirh the warp k lu*mp »ikd the weft woolen yam, worcii in 
lw*pi* like a DruMick (*ariwt, 

Aluiii-«ireeeed ahcH^iMkiii witli tlic wool on ii< >*onietimi‘si lined. 

In field serriec, tlte rainvfcr U at one end of the Malf and tlw 
sponge at tho other. 

A ro|ie sponge Ima a rope Mtug ln«(4nid of a xUlf one, and ia 
use<l Oil shipboard In lm*l wi«athcr when the lower jiorta emmot 
be opouod tlie service uf the guns except ut the in^iontM uf 
iriiig. 

A hair-brush in used for this service with rifiiHl guns. In the 



Fig. 5462. 




Sponge fot CbMHon. 

euniplc, a hollow heml. as nsiml, Is maile to fit thr rammer or 
sponge staff, II iM a spiral groove k tuniM on its outHUle from 
oiu* end to theotberi u mat of hoise or homed*rntMe Imlr \* 
tbcu laid a^Hlod the stock aud lashed down by wire wound 
iipoo it, over the grooves, imbedding it in tlie same. 

BpriofiftiL ( ^eopdft.) An fidicient form of mili- 
tary engine for throwing stones and darts. 
SpriDg^bladd Kaifa. A |K>cket -knife whoee 



Fig. 6470. 




Dirk* Knife. 



blade is thrown out or held out by a spring. In the 
ordinazy pc^ket-knife, the bl^e u held by 
the spring in o^^en or closed position. 

la ibn exavipU, the blade is projected lon^tudl- 
nelly frw tbe bac^e by a spiral spring; catooes oa 
tbeaaadie It lo either lie projected or re- 

titeted podtioD. 

BtgA^^oa-fW. 1. A small 
cannon moon ted on a piTot. 

% A boot-no for wiidnluck ohoot- 
iag, moonted on tbe gtkikWbU. 

Steom-goo. OlM* uIhim* |ilti;j(*rtili* fbrrr 18 ilr*- 
iivt*<l ihi* cxiMiriKioM «»t* 8timn isMuinif ilnoiiffh n 
S||ldt«*tl tlllH*. 

In a manuscript of l^cnnardo da Ylncl, altout a. t». IIjOO, oc« 
ctin* Mh* edlowlug : — 

“ Tlic firfk* routes I- a niiiHilhc mode of fine Iws, which 
throws IrvMi Itnlls with jm*af iMtiw* ntid iimch force. Ono third 
of tliis Instmniciir i ouhl>f« of a irr« »t ipmntity of fin' nnd fii«*l. 
When the water Is pro|s-riv hrjifnl, rho wn*w 4«n the vcswl 
where tiM* water Is nnist lx* hiriKsI ; at that moiiioiit tlie wafor 
will i>seape Ih*Iow, will ilcse«'tid Into the hvntoil part of the ma- 
chine, and l«e ImmiHjiNtely convcrtisl into stifim so ahiindant 
aiul poa'crfiil that tin* efft-cts of it^^ fi>ere and Its noise alii strike 
one aith sitiaarniont. Tliis inncldiie ulll propel a Imll weighing 
rnther mon* than a tslciil.'* 

!•- ila Vinci, hi <loerrihing lids gnn, uses (iroi k terms, and It 
U snrmleefl that It Is the hivi'nlkni of ArHilme*hw. One who 
lias luni arrow to the manuscript sbitrs that Da VinH gives tiu* 
cmllt of the invention to the <»ns*k philosopher. 

A steenj giin is ih'SrriiMKl in Vnn Ktten*M“lhfn'atlon«Ma- 
themaM<|iie/' liSSt, KM Drtdileiii. It Is u verv cliinuiy eootriv- 

ance, hut ii«nl Mtenm artiiigon a aowloo likhiii or saliot to 
expel the itall. 
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Snfimnrmt 

Pi’rkliH" A Mfcttin \n RncInVHl 1 «*f%rr Mm* Thikr 

of WVIMiitftnii, It wft:« rrry flTiTtivc. l»Mt llic '* Inm 

Dnku *' thJit n flixt thn*w awav aa 

fiu<t HA Mint (IM wouM niit of in An nmiy^AiM vmild 
wn«t** A:miiiiiiiMnn. Tin* nim<* nh>>< »ion hi*<*n imtil liiMy 
A Mic of flro*nniiK. *' Hip men 

>.hi*ot to ' fk'^t ** 

Mr. II ’iiry I^A«pnM*r*« idini Im fn havr a Armrn Arp puirinp to 
throw Ih irmtimM of water. He raleiilatex Miat it will throw 

191) poi.wla. fvpnienttng; 2^540 rtAc-r>uUet« per minute, to * 
(llutAnee of 1 mile, with a conauaiptlou of 5 pouoda of coal and 
3 ipMion.* of water. " An Increaae in the welirht of the 
tlle wooM IncreAM both ite ran|^ anUforec,amJ2^ncobullete 
mlcht b** ueeii fbr a long range, being prowled ai the rate of 
l,0iV) a minute. A machine with three parallel berrele eeuld 
throw d-cunre ahot at long range from the center barrel, ami I- 
ou nee thi, t (2 ,000 a miou te ) at Hhort ran ge from the aide banela.** 

The calculation for ateam at 150 pounds pruMure ia that U 
would eaeape at an Initial velocity of 1,900 feet per eecoml,and, 
acting upen a 2-ounee leaden ball , presenting an area of 3 of an 
inch, would exert a force upon it of 90 poumla 1,100 to l,2ll0 
feet pereecondls the Initial velocity of the Ann*trongguD pm* 

)eccile Mr Beaeeiner augireAte a uni ver.<4al« joint cube for de* 
llverlag a aeeeplog Are ; and a mantlet to ahiald the gunnera. 

Fig Hhowa the Wood and Lay aubmarlne steam -gun. 

The side of the ship, below the water line, has an aperture, 
which U closed by a ball and socket Joint This yvlot has coq* 
nected with It a tube, whkh extends Inward, and urminatea in 
a box In which Is a trunk with two coniparUnvnts for coucalnmg 
the sheila This trunk ia capable of being moved In the box, 

KO that while ono shell is l^ing dlschnrgc*l another can Iw 
placed therein. To the rear end of this box a steam cylinder is 
placed, haring a piston therein, which, when the xhell Is plac«’d 
in the trunk, has steam admitted In the rear hy means of suit- 
able ralree, and is praseed forward with such force as to eject 
the shell and force it to a considerable dl«iance. The piston- 
rod is hollow, and a cord Is passed (brot^h It, and is wound 
around a spool upon Its outer eod The opposite end of this 
cord U secured to the shell, and thus, when the shell hss trav- 
eled any deCermloed distance, the cord Is made to dlacherge it 

Stink-ball. A nu8ty pyrotechnic, which makes 
a suffocating smoke and oilor, to be thrown among 
working jiarties, or on an enemy's deck at close 
quarters. It is composed of pitch, rosin, niter, 

C owder, colophony, assaroetiaa, sulphur, etc. Used 
y the Chinese and Malay pirates. 



STOCK 

6. That part of a hi'e-ann to which the barrel and 
lock are attached. 

The stock of the United States service musket 
is made of weli-seasoned biack-walout. The 
diffsrent parts are shown by their respective 
letters in the cut. 

a, butt; the enlarged rear portion having a 
cheek*pitee and heel-piaie. 

S, comb. 

c, Man4U^ hwd, or tmaU : its length and 
bend or crook determine the /all or Vrop. 

d, head, having a bra.<i side and hek side. 

e, shoulder for lower band. At tbU point Is 
the thimUe for the rani rod. 

/, shoulder for middle band. 

! , shoulder for upper band. 

, shoulder and tenon for tip. 
t, bed for lock. s 

b 



Mtask 




fSienm- Gun. 

Btub. 1. .An old horseshoe nail. Iron formed 
therefrom. Stiiff-iroiu 

Stub'iroQls used especially for gun-barreli of superior quality. 
The stubs are put Into a tumbling-box to brighten them, re- 
moving all rust and dirt. They are then combined with from 
12 to w per cent of steel In blo^ of the same slxe as the Hubs. 
The combined metals are puddled, hammered, heated, tilted, 
and rolled into ribbons, to ^ wound in colls around mandrels, 
heated to a welding hsiat,yumps<f, and finished by a hammer 
on the anvil. See OuH-»A>a£i; Twtsr. 

Stub-twist. A 
g\m 'barrel niitde of a 
libbon of combined 
iron and steel, the 
iron being derived 
from stubs (old horse* 
shoe nails.) See Stub. 

Bub«osH»b«r Pro^jec^tile. (Ordfutnoe.) A 
projeetile for cannon or small -arms, of smaller di* 
ameter than the bore of the gun from which it is 
fired, but having a sabot larn enough to fill the 
bore, allowing the usual winfUge ; or with an ex- 



or with an ex- 



panding sabot, which ia forced out so as to fill the 
Dore when the gun is fired. 

8ub'nia*rine' Quo. Submarine ordnance seems 
first to have been suggested by Saint Cyr in 1797, 
and consisted, as shown at a, 

Fig. 6031, of a mortar towed 
underneath a vessel by a span 
extending between two l>oats. 

Fulton experimeoted with firing 

K ns under water la New York liar* 
r Id 18H, and was aucoeacful In 
penetrating a bulkhead repreaeuting 
the bottom of a firet-cUaa ahip. Ilia 
•uboiarine battery of lOO-pounUer 
Colombiada la Illustrated at 6 The 
fUD traveled on Its carriage, the bar 
ml of the piece slipping in a pn<’k(hl 
porthole. The port was clos^ by a 
■butler, which waa raii^ by a 1anya^l 
and dropped of Its own accord when 
the gun recoiled. 

Mr. Pblllipe of Indiana In 1965, ami 
Woodbury of Boelon in 1961 '1664, 
worked at the problem. Woodbury V 
device U ibowo at Fig. 0032. An 
American submarine gun was shown 
at the French Bspositioa of lS6lk 



Fig. 6031. 





Submarine Guns. 



Gun^ Stock. 
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Fig. 6032. 




Amerittn Sitbtwme Gm. 
Fig. 6088. 





5u6fnoWiie 



Bword. 1. A cut and thrust weapon. lu use is 
of a very remote antiquity, dating as far back as the 
bronze age. Stone is not adapted for weapons of 
this kind, and they have not b^n found among the 
relics of j>eopt6S unacquainted with the use of metals. 
Artificers in flint could produce nothing better tlian 
a short knife. Swords of iron were made bv the 
Chinese, 1879 b. c. This was about the era of Isaac, 
and three centuries before Cccrops. 

Herodotus speaks of an ** aotiqoe iron s«4^rd ** as planted on 
the top of the sound of worship, ueed hj the Sojibiaoi. Tbe 
posItkoD was phaltici a form of deification famiHar to that whole 
region. The sword found Id ths great tomb of Kertcb was of 
iron. Their weapons, boweeer, were usually of bronse. 

Tbe swords of the bronse age are always more or less leaf-llke 
In shape, double«edged, iharp*polotcd,and lo (ended foritahbiDg 
and thrujtiog rather than for cutting. They have no band' 
guards. (LutaocK.) o Is an ancknt iron swoM, inirodoced to 
show the diflersDce in shape, s to have solid handles, bed 
have thin handles Intended to have ieaUt of wood Co round 
out the hand 'hold. Tbe handles are shwt,and are adapted for 
tbe use of a smaUer'baoded people than the present lohabltaate 
of the laode where these spedmeue were ntbered, a le an iron 
sword from a Saxoo tomb, England ; 6, brome sword from Ire* 
laud i e, from Sweden ; s, Switserland ; /, Neufobalcl ; g, Scaa* 
dinavia; g A ly it, Denmsirk. 

For tbe sake of comparison are added : — 

I m, spear 'heads from Ireland 
fi 0 , Irish broom daggers. 
p 0 , bronse knives from Switserland. 
r, oronse rasoT'kolfe from Denmark. 

The Egyptian sword was straight and short, from 2^ to 8 foot 
In length, having a double edge and a sharp pmnt. It was ueed, 
as the monuments show, for cut, thrust, or as a dagger. Tbe 
handle was hollowed In tbe center, inerearing In thkkness 
toward each end, and the end was surmounted by an emblem, 
such as a hawk’s head or the symbol of Phrah. 

Ages ago the superiority of Damascus blades was proverbial. 
They were very thin, took an exceedingly keen edge, and were 
so elastic that they could be bent Into a circle without retaining 
a permanent set. Their surfhee exhibited a series of fine wavy 
and spiral lines, which were apparently removed by grinding, 
but restored by the application of adds. Frmn Ibis clreum* 
stance it Is Jnforred that they were, like thdr modem Imlta* 
cions, made by welding together thin lamlnss or wires of iron 
and steel. The art Is said to have been lost to Damaecus when 
it was taken by Tamerlane, who carried away tbe artificers; and 
though swords are still made there, they do not eruoy tbe repu* 
taCion which tradiUon assigns to those of tbe ancient maoiifoe* 
ture. See Damask ; StbsIm 

When, A. n. 802, Nieephorus, son of Irene of DysanUum, 
attempted to throw off tbe yoke of the Saracens, he eent a letter 
to the Kbalif Haroun al kaechid, in which, alluding to tbe 



game of chess, be said, The queen considered you as a rook, 
and herself as a pawn/’ and accompanied the letter with a 
bundle of swords, which his ineasengers threw down at the foot 
of the throne. The KbaUf smiled, and drawing his selmeter 
(samsoma A), cut asunder the Greek ewords b^ore him; then 
dictated this answer : — 

“ In tbe name of the most merciful God \ Haroun al Raecbld, 
Commander of tbe Fsithful, to Nkepbonis, the Roman dog. I 
have read thy letter, 0 thou eon of an unbelieving mother. 
Thou Shalt not bear, thon shalt behold my reply.*’ 

He ravaged Asia Minor at the h^ of 800,000 soldien, and 



Fig. 6188. 




dictated a humiliating peace. About this time Chartemigne 
was subduing the Blavi of the Elbe and the Avars of Hungary. 
Tbe king of the Franks at Alx*la'Chapelie received from the 
mat Haroun of Bagdad presents, eonsisriog of the keys d the 
holy sepulcher, a cooseemted standard of Jerusal^, a wheel- 
clock that struck the hours, an orgen, an ape, and an elephant. 

Scott, in the " Tales of the Crosiers,’’ deecribM n meeting 
tween Richard Cmur de Lion and Saladln. Saladln asks Meh* 
ard to show him the strength for whieb he U fkmoue, and tbe 
Norman monarcb responds by severing a bar of iron which Uee 
on the floor of his tent. Saladln says, '* I cannot do that,” but 
be takes a down pillow from the sofa and, drawing hll keen 
blade across it, it foils In two pieces. Richard says : ** This Is 
the black wei ; it is made : It is the Devil ; you cannot cut that 
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which ha« no radctAoce. And SnlidlQ, to »how him thnt Mch 
if not the COM, Ukee from blf ehonldert 4 Mwf which ti co IMt 
thftt it 4lfno«t flo4ti in the tlr, 4nd, tocftog it np, mw%n it m- 
fhre it enn descend. Geoi^ Thompcoo iUtCf th^ be MW 4 mnn 
in Cnletitu throw 4 hcodfUi of flofc iilk into the 4 ir, 4&d 4 
Hindoo lerer it into piecM with hlf f4ber. 

Surope wondered much 4t the gor^eoue profbfioQ of the 
Ortent, nod eren the ^‘bmad muet here been of 

ftotorn mnke,— 

** iiy hnnd Excnlibur 
Which W4J my pride ” 

** For 4ll the hnft twinkled with dinmood eporke, 
llvrindf of topnx-llght , nod j4cinth*work 
Or fubtleet jewelry.’* 



Mo wonitar 8b ootottd th« twoed ot thU old MM 

ehMood hid It “in the m*ny-knotted “ >" ‘ 

In the ehioDiele of the oldherper who 1» elwije » ttttte 

contort pitch. 

The fhmoui iwoid of Orlnndo wm mid to bow bmn tho 
of tbe fhiricf, 4Ckd lie nnme DMwdai (dv tn dtoNr, co bM 
4c tho dcTll ’b U lodkntirc of Um orWn. esd coeowiU the 
Ihct C) th4t bo w4c 4ble to cIc4to the Pyreoooi with It. It wni 
nUo colled Dyrim4amA^ 

CmiMA W4f oaotber thmoof eword of OHondo* Iti nomo 
wu ^»en to tbe “ dret royol eword ** oflncb^ tnm h 
eorly period \ in tbe wnrdrobe oecounti for 1488 it if oo dc^ 

^^gUtp (flaiv4 d4 la mprt) woe tbo eword of Sir Boric of 
Bouthrapton. 

Tizona woe tbe fkmoue eword of the Old. 

Andrta Ferrara, lo long believed to be tbo nome of 4 eel^ 
broted ItolioQ eword^moker, muet be given up. Andrta ie oelj 
on oocodooci prefix, cod Ferrara ie moct probobly 4 eorrupUoo 
of/erwiwm, o weopon-emlth. or cutler. 



Tbe Lord Moyor of London ueed to beer throe ewordf.^o 
eowmon, o Sunday, ond o peart eword. Tbecc were no* fomoof 
Id cbivolilo reeorde. 

Jopooeee oAdole of 4 rertoln grode weor two eworde, tbe 
blltf prqjeeUng ont 4 foot in front of the pereon of the wcorer. 
One of them U 4 be4vy,two h4ndodwe4ppn, pointed, 4nd eb4» 
•a a fMor { the other ehort, like c Romoa eword, 4od kept In 
the mxno ecrvk«4bU etote. 

Swoede 4nd mbere have 4 blade, either etroight or curved, 
with 4 tana, wbkh if Ineertod into o ■pindle*ehiM»ed piece er 
wood, coToiod with leotber. ond wiopprd oroond with hnm 
wire ; them form the frt|w, wbkh, with the bM knob ot tbe 
end colled tbe pornmel. conetitotec tbe Aiil. Tbe bond k pr^ 
tected by the guard, wbkh Ie o curved piece of metol, c oeoli t 
log of from one to three broachee, ond ufuclly provided with 4 
brood plote of melol, tbe guord^plote, ot the point where It k 
ottoob^ to tbe blode. 

Tbe ocobbord U the cm, ufuolly of kother or oioei, Into 
wbkh the blode k Inierted. 

The blode of o eword coniUte of: Tbe tewig, wbkh enterc 
(be blit ; tbe fheuider, wbkh ohuk cgolnet tbe end of tbe hilt; 
tbe fork, tbe holf of tbe blade nenrmt tbe bilt; tbeybkk, or 
the holf port nmreit the point \ the petni; ibe haekf 
tbe mat; the edge. 

Tin hilt conekU of (the pork vorylng in dlfletnot kindc of 
ewordf ) : Tbe porntnei, w Wk piece ; tbe gnpe ; the ban of 
the boeket, In cohere; the Ucol, or guard.ploU; tbe 6ov, In 
•ergeonk* ewordc ond boree*crtillery Mbere ; the rrok.of lo tbe 
old HIghlond cloy mom ; the linguete, la fkk ood ropkte. 

The lueceeelve operotione la eword-noking om forging, bom* 
mering. ewoglng, herdeolng, tampering, lettiag, grlndiog, gkn> 
log, bllting, oad proving. 

lo the proceeeof mokiog iwordi,oiprmctked ot tbe mctorlee, 
pkeee of sbelBeld fteel celled doubU moide. each of tbe length 
of two blodee, the ende for tbe tong* being of iron, om em< 
ployed. Theee ore cut or bn^en in the mi^k, the tenp ore 
forged flmt, ood ofterword the biode. tbe furrow or fUrrowe 
beiog formed ot the mme time. Twenty-five rehcotiop om 
qulred for tbli purpoee The blode k tlMo bented ond plunged 
into cold woter, rendering tbe nietol extremely brittle ; egoin 
heated, ood tbe dletortiooe couiwd by the hardening corrected 
by reboomering, wbeo it ie ogoin heated ^11 Ik curfioce oceumee 
the proper color, of wbkb the workman li the judge, to inium 
lie having tbe due herdnew ond flexibility when tempered, 
which k done by plungtog It ot thii step into cold woter. 

It If next grou^. The etooee employed for finkbirtg tbe 
hiTTOwo hove raked flutiop eulted to tbe fUrrowe of tbe par- 
tkukr kind of blode to be operated on. 

Tbe polkhlng k performed upon wheeU of verioue ikee, with 
lord'd! ond flour of emery, tbe blode being frequently dipped 
into iime-duit during tbe opcratloa. A bmab*wbed, eprinkled 
with floe crocue«powder, import* tbe flnol pdkb. The ecolk 
bard*. If of metal, the bilk, ond other metclik part* on 
treats In like moaner. .... 

la mokiag the metclik ecobbord, o piece of theet-eteel k laid 
over the top of on open vice, ond beaten with o wedgt-ebop^ 
wooden mallet, couelog the edge* to approach each other. The 



•Idee on then lieeten oo each eide uatil tbe edge* nearly unite, 
ond ibe eeabboid I* oUppad npon o mandrel ond bommerad 
until tha jdnt k eloaed ; it k than loldered, and tbe tip, or 
drag, oad the boad* ore put on. 

The gripe, or bnadla, I* mode of wolnuc, with o meteUk atrip 
ot tbe book i It k ebop^ by fllai, o tenon for Ibe ferrule mod e 
ot tbe and, ood bailed, th^ k, eurrounded with groovee, by 
manae of o triongulor file : tbe edgn of theee groove* bdag 
ofterword rounded, or boiled,’* with oaotber file. It k then 
drilled In n kthe, with o longitudinal bole for the laag, after 
wbkb it k covered with d^cb-eklo, necured by winding 
cord or wkw around tbe gripe in the groove* between tbe balk. 

Tbe hilt, or guard, k cut from ibeet-metal, ond homnkered 
into ihope, then poliebed. end finally fixed lo tbe award. Thk 
oparotion k colled mounting. 

8wotd*bkdai, reaembllog tboae of Dooioaeui, am at 

SollDfon, in Oannaay. A agot k firet formed of olcemota flue 
bora of iron and atael. It k drown out. doubled, and twletad 
•evarul iimao, ood thao formed luto o ribbon. Two *ueb 

boa* ora waldad tcgatbar,iaclctfDg batwaen them o thin bloda 
(d tha beat-cutting Bnglkh eta^. After polUbing it, it k 
dipped in dUntad iulphurto e^d, to giva U a pottara. 

flword-blida*, rmambllng in oppeaimnce the Ortentol blade* , 
oad equal to then la quality, have been made ia Germoov. bv 
the procae* of Prof CroviiU.of Milan. 

* A long, Oat place of moUeable *teal, ItMha io breadth 
and i Inch lo ihlcknem, k flnt bound with iron wire, at inter- 
vole of 4 Inch. Tbe Iron oad *taal ore t^n locorporatad by 
weldlDg. oad trepmted oddldoae <10 to BO) of koa wk« to 
the forglag, in tha mme manner oa tha firet. The forging k 
than eiietebad, doublad, oad waUad; ond tha proueaa k re* 
pealed aa often aa amy be daMrad, whan the motarial k bioni^t 
fo tha ahapa required by tha on tha anril. 

By filing tenteifeiiw g r oo ia e on both aldea of the blade, 
and egain lubjaetlng it to the hamaear, a baautifdl roiatta* 
ahapad domaak k obtained. By epaaial manipolaiioa the pat- 
tam may be made to oaenma other forme. Tbe pattern k 
brought out by Ihaoppll^tioo of aqua fortk ond vinegar. An 
Idea of tha extmerdiaary tenacity of tbaaa bladaa may be 
fofmad from the foot, that out of 210 blidea axominad by a 
mUHary fummlakcin, and each of wbkh waa required to hmr 
three cutt a^nat iron and two againet a flat woodM lahia, not 
a Ma^ ooa nappad or had Ita edge Indabtad." 

T 



Tfl|ii pri'inor A narrow strip of flexible ma- 
terial, uanally paper, contaitiing amall chargaa of 
fulminatiug eomp^itioQ at abort and equal interrala 
apart, and corered with a water-proof oompoaiUon, 
u the Blaynard primer. It waa never much furored 
in the aarwica, and Iiaa baen su))eneded bv the plan 
of placing the fulminate within the cartridM. 

llie tim* primer required a peculiar lock, having 
a recaaa for containing the tape aud mechaniam for 
advancing each primer lucceisively to the nipple. 



Tfll'e-acope Bight. (Fire-arm*.) A telescope 
mounted on a flre-arm. It ia generally ndjuatable, 
in nltitode for distance; in azimuth for wind cor- 
rection. 



Fig. 6466. 




rhiw and Ptrmusion Fuze far 
Bxpiaeive SkelU. 



Tlma-»fuae. A fuse which can 
be 80 arranged as to explode a 
chaige at a certain determinate 
interval after the time of its 
ignition. This is usually effect- 
ed either by cutting 
out or off a portion 
of the fuse or by 
employing compo- 
sitions of which 
given lengths bum 
at different rates. 

Fig 6465 ibow* o 
** BcTmoa*’ fuae, wbkh 
at the dkchargtng 
p^nt k In eoDttei with 
a chamber containing 

md 

ting with 




qukk 
commun 



^wder. 
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lot«rtor cbtTi« or t]>« tb*U, Sat ftlao f n 9%. tlSS, 

To'nite. Dry nitrated 
cotton. Density 1.50, about the 
Bame as dynamite, uud occupies 
in a blast-hole § the space of com* 

S ressed gun cotton. Sold as a 
8Q8C dry cartridge. 

**ljondon MfAing Journaif'^ 1878. 

Sec elfto '*EitgiHe4r^^* 1878. 

At m&de et Fcrnham, RogUnO, it 
eontJACt ol finely di Tided or luacemted 
gull cotton compounded Nvitb ubouc the 
MQie weight of oUnie of beryta. The 
gun cotton itself Is msdniy coniooit c<iU 
ton waste steeps in nitric ncid, end oo 
the exeeM being forced out by a hy« 
dmuUc press or otherwise, it Is left 
come time for digestion in Tewels of 
cUy. While moist, it is mAeemled be- 
tween crushing rollers nnd then wtshod. 

The rationaU of the Utter process is n 
secret. 

As stated above, touite consists of this 
ntcemted gun cotton intimHtely mixed 
up between edgv-runnors with about 
the same weight of nitrate of baryta. 

It is pressed into candle -shaped ear- 
krldges, with a recciTOr at one end fof 
the reception of a fulminate of mer* 
eury detonator. 

Tor-p«'do. A movable chamber or mine charged 

with an exploaive which ia fired by contact or by fuae. 

Th-ty are here divideil into 

1. Kautical. i. Railway, 

a. Military. A fishinc. 

g. Oil-well 6. Toy. 

1. (^aufical.) Torpedoes are of four claaaea, — 

a. Dri/lv^g. a. Soo>n^ 

b. Anchored. d. jVffneucercrf. 

The drifting and anchored preceded the boom and 
maneuvered, and are adapted for circumstaocea and 
positions where («) they may be allowed to drift 
with the stream or tide against a vessel in a river or 
channel or at anchor ; or (b) may be placed in the 
path of a vessel, or in the line of attack. 

The maneuvered class is adapted to be navigated 
usually beneath the surface of the water, iU course 
and depth being deteiTuined and regulated by various 
devices to bring it in contact mth the ship against 
which it is directed. The l&rpedo perishes m the 
exploaion ; the forpedo-hosiiy on the contrary, carries 
a torpedo, and either explodes it against the enemy’s 
vessel in such a manner as not itself to suffer in the 
contact, or launches it against the ves«l after attain- 
ing such a degree of proxiraitv as to insure the aim 
and power of navigation of tne torpedo. See Tor* 

PBOO-BOAT. 

Several terms used in practice are rather general 
than accurately teclioical, as they denote whole 
classes. Such are, — 

Mag>utic torpedo, one exploded by electro*mag- 
netism, by spark, wire, or ignited penetl*line in a 
fuse ; in contradistinction to one fired by contact, 
clock* work, etc. 

Submarine torpedo, one placed beneath the sur- 
face of the water. 

Can-torpedo, one in a metallic caisson. 

Xaniar (I- torpedo, one pulled off by a lanianl. etc. 

In the early InxUoeei, floating nrlneA were In breaking 
boooii, bridges, or other obaiructiooj to oaeinUon. ae well ae 
in breakfog a cordoo of ebipi or dntroylng a fleet la port. 

In IStt four floating mlnee were MUt from Aatwerp by Zam* 
belli, agaioit a bridge soroee the Scheldt, erected by tbe Duke 
of Panua. Each flat-boai of about eighty tons' burden was 
stowed with 7,0ik) pounds of powder eoofiaed by masoa-work 
and heavy stones. The mines were to be exploded by a mareb* 
rope and bv clock-work. One was succesenil, and B»de a breach 
of 200 fttt \a the bridge, doing luiiueniw daom\;o in tiie ekloity. 



September 80, 1628, the EnglUli employed flouting tin cals* 
SOBS of powder against the French at Rochelle. One exploded 
optirai a vessel without seriously Usuiaglug It. The others 
were iutereepted. 

" In the aflemooD oome the Gerotan, Dr. Knnfller, to dls* 
eonne with us about hb engine to blow up »bipe. We doubted 
net the matter of foci, U ^Ing tried in CrouiweH'e duw, but 
the eifoty of eanylflg them in ihlpe." — Pbfts's Diary, lUgS. 

In l»iSS an hiiuieii*«e floating bomb wan pre^iaied by the French 
agaiust the port of .tlgier*, but wa^ not used. 

In 1698-116 Miullar oonrrirancM were used by the EngU^h In 
besieging St. Malo, Dbppe, and Dunkirk, without serious dam* 



Id 1770 the Kussisns burned the TurkUh fleet In tlie port of 
Tehesioe, and destroyed the fortifications by the shock of the 
axploeion. 

in 18(H the loaded eaCamaraos of Fulton were used by tba 
BagUsh against the French fleet off Boulogne But Uitle dam* 
age wae done. 

Theexperimeots were repeated ag^u and again agnlnst Le Porte 
at Calab, 1804 (Fulton blew up the brig " Dorothea*' 



Rouga 
in Ws 



valmer Roads, October, 1806. &fee Fulton's " Ton>edo 
War," and '' Torpedoas, their iDventlon and Use/* by U . R. 
King, U. 8. A.. 1866, PUtas XVIH., XIX.): Ri^chefovt. 1809; 
the jpontoon brid^ of the French on the Danube, at Ib^ling; 
in lolS, by the Austrians In attempting to destroy the brldi^ 
acroM the Elbe at Kcenigsteio. 

About 1843 Colonel 8. Colt constructed a torpedo with which 
he blew up a ahip In the Eaacern Branch of the Potomac Hirer, 
near the (Vaahiogtoo Nary Yard ; it U bellered that the most 
important feature of this consisted In the application of dee* 
tn>*asagnetbm as a means of exploding the contained powder. 

Torp^oea were cxteoalrely aniployed by the Ruaslans during 
the Criawaa war as a defense for the harbor of Cronstadt. 
Tbeaa wera suspended from buoy a to which they were connected 
by pipea inclosing at their upper part a small glass tube con* 
t^niog sulphurk acid: on the buoy being touched by a pass- 
ing reeael, the tube would be broken and the sulphuric acid 
cocne in eontact with chlorate of potash In the lower part of the 
pipe, emialQg lie Immediate Inflammailou and cons^ueDt ex* 
pb^D of the gunpowder In the magi^ne. 

The experiment of the " Louisiana'* before Fort Fisher In 
1864 b one of the latest Instances. Two hundred and fifteen 
tona of powder were stowed on board. A tier of barrels, with 
the upper heads remored. were corered by 60- pound canras 
bi^. A Oomse fuse was woren through the mass. Tliree 
Dodea of explosiOQ were adopted. ^ clock-work and percuMloiL 
candles, slow*niaub. The vessel whs towed within 8ol yards of 
the works, and exploded In one hour and fifty-two minutes, 
without doing any damage whatever to the fort. See m/ra, 
FIf. 6660. 

a. The drifting toq^edo is of VArions forms, and 
in its mode of action it ia earned fiji^inst the ene- 
my’s works or vi x^eU by the current of the river, 
the set of the tulr, or the drift of the wind. 



They may be divided Into eoa or torpedoes, according to 
shape : laaioctf-torpedoes, which are pulled off by a cord ; 
gra-lorpodove, which, wheu the cau strikes a r^ssel, turn a 
stiwam of hydrogen ou to a piece of spongy platinum and ex- 
plode the ohaige; horMopcml torpedoes, exploded by oloek- 
work after tbe vxriratloo m a given time. 

The BouU «fe rmftm Is tbe name given to a crawling torpedo 
wbleb wie to have been launched at Verdun with tbe porpoM 
of destroying a bridge whkh the Fruwtaoa had thrown aeroas 
the Meum, about three milen below tbe dty. It was a neariy 
spherieid chamber, about 40 inches In diameter, and contained 
a etMk-work nwchanUm for pulling the trigger of a dooble- 
boffsisii ptslol wblob ignited m primary powder. It was baaed 
npoo the principle tb^ a spherical body of a weight slightly 
glue ter Xiia the displaced water, and having Us center of giav* 
and magnltadeoolnddeot, vrili seek and keep the deepeet 
portSon and eunwnt of the Hvew. It was not used, u Verdun 
eapltalated Just before It was to be launched. 

A drifting tpar*toapedo intended to overcome obetmoting 
ebalns or booms was Inveoted by Lewis, the British Royal 

Fig. 6664 
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Eosloeers. It b&d ft sp&r weighted to Aoftt oeftrl; Tertkftllj, 
ud when the upper eod met with fto obetruction, the lower 
eod pftftMd UQderoeftth, ftud, the weight being dropped bp tbe 
ectioo, the lower end, cftirjing (he torpedo, roee rmpldly end 
fttruek egftiafit the Teseei^e ^(tom. 

b. Anchored torpedoes are attached to mooring 
piles or anchors. They are firmly connected to suIh 
merge<l structures, or by a cable or swaying boom 
which allows them some lateral play, 

c. <?j;ar*torpedoes. The spar^torpedo is carried on 
the end of a spar rigged overboard from the bows of 
a vessel, as seen in Figs. 6555 and 6556, or attached 
to the prow. 

It li of thceueopper with bmed joinU. It has a 
pHnar, with a cpliDdro^ukeal bead commUDicatlDg with the 
caagasina of the torpedo. Tbe head U in contact wlui aad pro* 
teotad from the water bp a thin hemlepberteal eap of soft, wall* 
aonaalad copper. Fig. 6654 shows tits torpedo, tha smaltor 
figure beiog an enlarged riew of tbe exploding amagaiDeoi. 

Tbe charge is usu^ky fired by contact, but lometlcnei by else- 
(ricity The system was used in the ezunsive torpedo pracUca 




Tha Wood and Lay spar torpedo was used in (he United 
fitatee Nary, notably by Lieutenant Cuehing In datroylog the 
Confederate ram Albemarle " at Plymouth, N. C., in 1864 
It was atUched to a ipar by means of the lug 6; run beneath 
the enemy's vessel : detached from the spar by a derke for that 
purpose ; allowed (o rise against the vessel by lie flotatlve 
power, when the lanyard was withdrawn, allowing tbe ball a 
to Cbll upon tbe cap c and explode it and tbe charge. 

The oW<?r«tori^do, so calleU, is towed by a Hue 
fi'om a boom rigged out athwart ship. 

d. Maneuvered torpedo. 

The ^A-toi*pedo Is so named from a certain resem- 
blance in form, and from its having an independent 
and automatic swimming action after being launched 
in the dii'ection of the object of attack. 

It li also known as tbe WkiUhnA torpedo, and as tbe 

Wk\uhtari torpedo, from (be names of two persons iatlmalely 
coocemed in Its sugmtlon and invention. 

Tbe body of the £rirssoa torpedo con- 
dsti of a box of thin steel plates, 6 fret 6 
inches long, dO locbei deep, and X inches 
wide Tbe ezploelve Is plaited at the bow. 

The propellers ere two-bladed, 3 feet 2 
inclM in diameter, with a pitch of 5 feet. 

Bo^ revolve around a common center in 
opposite directions. The motive power Is 
X smaJ 1 double -cy Under oeck klaU ng-engi ne , 
driven by coopreseed air, which is sup* 
piled by a 25 hoi*se-power steam eogine on 
shore, and transmitted through a tubular 
cable, connected jnst abaft me stem, ea 
shown In Fig. 6666. Tbe air-pressure 
nleo governs an equipoise mdder, secured 
under tbe bottom and near tbe bow. The 
sceeHog is ellbcted by applying the force 
of the air sigainet tbe tiller on one side, 
counteracts by tbe tension of a spring on 
tbe oppoeite ride. 

Tne eubmersioD Is reguleted by two 
horlsontal rudders turning on a trans- 
verse axle whkb projects from each side 
near (be bow. These wings or rudders 
are so contrived and governed that they 
keep tbe torpedo at a depth of from 7 
feet to 12 feet below tbe lurlbce, and are 
provided with automatic devices, so that 
tbe latter limit cannot be exceeded. In 
order to note the course of craft, a light 




Fig. 6657. 



in 



be 




Woo/i ftn(f Lay 
Terptile. 



eteel mast Is secured to tbe deck. This 
la 12 fnt Id length , and temnnates above 
I a wooden ball, the forward aide of 
bkh Is nalntod sea-green, so as not to 
I parceplible to the enemy, and the rear 
bite, so as to be easily distinguished 
above the water by those dispatching 
the torpedo. Opening* are made in tbe 
tnflDO-compartaMnt, through which the 
water enters, completely filling the interior apace. The n^a- 
chinery is made of brontc with boxwood bcMringa, so that (he 
water serves as a lubricant to every portion, thus doing away 
with atufliog-boxes at tbe rudders The apparatus la launched 
overboard by meana of awingkng davlta, as shown In the figure. 
Tbe bow-pisM oontaining the charge Is detachable. 

The Lay torpedo used at Newport Is a cigar*shaped vessel, 80 
feet long and 8 bst wide , formed of ws t vr an d al r-tigh t i ron plates , 
In three comportments One of these is to contain the motive 
power, — compr es sed carbonic-acid gas. Another holds the ma- 
I'hioery, whkh It controlled by an electric battery on shore by 
means of two wires, one of these governing the throttle and tbe 
other tbe ateertog*apparatus. In the third compartment is 
stored 600 pounds of powder or other explosive, and In tbe for^ 
ward portioo of tbe vessel explosive shells are also arranged to 
be fired by an electric spark passing through a third wire. These 
wkiee are embedded In a cable which Is paid out as the vessel 
moves on. Tbe shells are exploded without injury to tbe tor- 
pedo, but of course tbe explosion of the magazine causes lU 
destruction. 

Fig 6568. 




Of late year* the subject of harbor defense by 
mrnni of lorpedoee used ofleosively against an at- 
tacking flaet, bee attracted giwat attention, and a 
naval torpedo-atatlon has b^n established at Goat 
lalaod, Newport Harbor, for the purpose of instruo* 
ttoQ In tbelr use and management on board vessels 
spseially eonstructed fbr this object. See Toxpxpo- 
aoAT. 

No kes than 16 United States vessels were de« 
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itroyed through tht of torpedoM duriai iho 

kt« WikT. 

One va« blowo up, but not dntrojod. 

Of tbeM wore the monlton ** Pnupoeo ** «ad 
'* TccumMh,*' at Charle«too and Mobfla Bay !«• 
«pcctlTaly ; tba ln»-clad« Cairo” and ** Fhi^ 
d« Kalb,” In tba Yaxoo fUvar ; the iroo-clade ” MU* 
waukaa ” aod ” OMge ” in the Blakely Ri?er. 

ta the eaae of eutlooary tubmarine tor^oee, the operator 
xnuet koow the poeition of each, aod be proefdcd vlib BMaoi 
for datenainlog when aveaeal approachee within it« raoge. Por 
tbii purpoee inetrumancs for okeaeurlog angles are employed, 
or the torpedo itself is provided with devices for Jodkatiag the 
proximity of a ship. 

Bxperlmeots are now being made at Portsmouth, England 
on torpedoes of the Utter class. A network of these is con* 
oected by insulated wires with a galvanic battery on shore; 
the wires of one set conveying the niesssge to the operator, and 
those of the btber serving to eaplodv any selected torpedo by 
touching a key. 

Id other rases the firing circuit is eloeed autoTnaiWally by 
the action of the signaling apparatus. The firing U ellected V 
a strand of platinum wire, made red hot by the passage of a 
current when tbe circuit is completed. These expeHmenta are 
said to prove that comparatively large charges cartnot be ex« 
ploded without cuupromUiog other charges aitbln their effeo- 
are area. The question reouiins to be decided whether it will 
be more pnicticully advantageous to employ comparatively 
small torii^oes placed closely together, or those of larger sue 
placed at greater Intervals apart. 

Another English writer remarks that during tbe civil war in 
America, the Federal fleet was in no Instance succemful In paaa* 
log a welUarranged system of fortifications where torpedoes 
wsre used, unleM tbe forts were Arst reduced from the land; 
and In no insinnce did tbe navy fall to accomplish its ohM 
where torpedoes were not used. 

As an instance of the faUibilitv of torpedoes, it was found af* 
ter the capture of Charleston that the ** Ironsides,” tbe moat 
powerful vessel In the Federal lleeC, bad Lain for tbm months 
over a torpedo contaioing 3.000 pounds of powder. This was to 
bavs been exploded by electricity, but failed to go off. 

An instance of the moral effirct of torpedoes was shown in tbe 
VraocO'Qerman war, where the French navy was completely 
paralysed by the presence of torpedoes tbkkly studded along 
tba German coast, and not a single engagement between the fleet 
In German waters and the eea-coast dewnses b record^. 

Published lofbrtnaclon on theauh^i of the torpedo trialt may 
be found in the ” Report of the Austrian CommUsioo,” 1868; 
“Army and Navy Journal,” 1874; ” Revue Maritime,” Sep- 
tember. 1872, January, 1873; Captain Harvey's ” Treatise on 
tbe Management of tbe Sea*Torpedo,” London, 1871; Sarrw 
poDt's” LesTorpilles,”etc. 

2. A mine or couiitenniiie to destroy 

a work, a stormin>; colwmii, or h working party. In 
this gense a pi lard may be consideivd a loriH*do. 
Torpedoes for kud defense are nsnally shells of small 
caliber, 6 and 12 pounders, pi'ovided with a pei'cus* 
sion 01 friction <b*vice which causes an explosion 
when the ground over the torpedo is stepped on. 
Sometimes seveial are laid iu a row, and a piece of 
board placed over them to increase the chances of 
explosion. 

AC Fort Fisher, larger torpedoes, connected in sets and de- 
signed to be Ar«dS>y electricity, weiw amoged on the land foce 

of the work The wires leading to the majority of tbeM wetw 
cut by fragments of shell during the bombardment, probably 
praventing considerable lom of Ilfo during the amault. 
Torpadoas buried In tbe ground and fired by a similar 
arrangement when trodden upon, and oibert connected 
by whfoi with electric batteries, were need in the defooee 
of eebastml. 

^ nortbsast foce of Fort FUher, 

Nv iu4p witb mi< ii 06 of torp^doM^ Is nustbor 

which were connected with tbe fort by three seu ^ 
doubU wires, each apparently Intended Co Are five or 
more torpedoes. The «torpedoes were of thiec kinds : 
sbells. IS'' diameter; boiierdroo cyllodeW, IF' diameter 
and 18 '^ long: buoy -shaped shseMron evllodert of about 
the same capacity es the cylinders. Before tbe storming 
of tbs fort shells had cut a number of tbe wires lead- 
ing from the work, saving the attacking party from 
much loss and demoralisation. 

torpedoes, buried beneath tbe eurfore to ex- 
plode when trodden upon ; trrVge-torpedoei ( Hanot's), 
to rend tbe timbers or arches of bridi^ in danoUsbiog 
them ; and rotftoaybwpedoes, Co blow up a track wbeo 
a train passes, are all effective military devkaa. 

^ JlL****! "• «*Plo4«l by • tiiD..ruM. 

vhkh is let down with tbe mstruQMut Othera are exploded 




TorpfJo. 

*■6 wOi. plunger; but tbe best and most usual 
mode of igniting the charge teems to be 
40 electric coonection. 

Fig 6681 lllustratos a torpedo la whkb 
a powder<hamber is surrounded by nltr^ 
glycerins, and a quiek-match pamas from 
the powder to tbe priming chamber, 
whkb coiDQiunieatos through a tube 
with tbe fulminate, whkb is exploded by 
a hammer. An aiectrk oonnecClon not 
only enablas the operator to explode tbe 
charge at will, but other packing than 
water may be used to oooflne the explo- 
sion A bag of flaxseed is often used 
for this purpoee, which Is lovrered Into the 
well dry, and, booming saturated, swvUs 
aod ooopUtely cloeas the aperture. The 
bag may be cut or torn open aod with- 
drawn. 

In an explosion la an oil-well In the 
petre^m region, where the boring was 
over 800 foot deep, two cartridges were pre- 
pared, tbe one 25 loebec in length, IIm 
other 85 Inches, and each flinches In di- 
ameter. These were coonectad by a short 
copper wile, 80 foet in length, so as to sd- 
just the (wo chargee Immedleuly oppo- 
site to several mud-valni whkb were 
known to be that dietaaca apart, the 
heavket ebam of 80 pounds nitro-glycer- 
Ine belof at tbe lower vein, 788 foet deep, 
_ ^ the lighter charge at the upper vain. 

Koflerfrx IV^o/k Twelve exploder* were InwrM la tbe 
OH^WtUi. largest cartrtdga. and eight in the other, 

forming a train of twenty exploders, which, 
by means of inaulalwd wire, were connected about 260 foet (tin 
tbe well witb an eleetrk battery. 

Sverytb log being arranged, the order wee given to Are. Inaa 
instant (be dlseba^ took place, and a report Ilka a cannon 
flred from a distance, accompanied by a very pvrceptible vibra- 
tion of tbe ear^b around, was noticed by tboee present. Tbe 
operator aod an assistant immediately pulled on the wire, 
thereby endeavoring to prevent entanglement. When about 
flfty feet of the wire had been drawn out a reaction ensued, 
druging the parties who were pulling at tbe wire toward the 
well for a distance of ten foet, to their surprise and great won- 
derment; this arose from tbe column ot water llfM by tbe sx- 
plosloQ and its return and foil. 

4. (Eaihvai/.) A cartrid^ placed on a rail to be 
explod^ by a poasing train, and thereby signal 
“ caution or “ danger'* to the engineer. 




Roflsris's IV 
OH^Wt 



5. In the Rocky Monntnin I'egions, some sporting 
gentry have adapted lorpe<loes to trout- tishing. 

They take a cartridge of Giant powder, weighing about a 
quarter of a pound, insert into it a piece of fuse, properly 
capped, about six Inches in length ; then, lighting the fbse, tbe 
cartndge k thrown into sny deep hole 5up{H>sed to coatain 
trout or any other h»h. After (he cartridge has been thrown 
Into tbe water, smoke and bubblesof gas are seen (o Hhc to tbe 
surAue, (hen In a few uiouieots comes the exploeioo, — a dull, 
bemvy report. The surCicr of the water is seen to bulge up, 
aod the ground can be felt to shake for Afteen to twenty foet 
back from tbe water. ^ 

Immediately after the explosion, all the Ash that happen to 
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b« wttbin 4 drcia of tw«nty-flae or tliirty fcvc of (he epot «hef« 
(he cortridge fell, come (u (he iurfiice, either killed ootr^C or 
•0 t»4dly etanaed thet it is totne mlnutee before they leeoeer. 

6. An ex]»Iosive toy, consUting of a small quantity 
of fulmimitingqwwder and fine gravel, wiap|)ed in 
thin paper. It explodes with a sharp detonation 
w'hen thrown upon any hard siibaUnce. 

Tor^pe'do. Torpedoes have been divided into 
d^emive and offentivt, and the former into ^hctruxd 
And mechanical: (uter ent^r) 

I. DsriKSivi : 

1. The fUctriral liiclude?i those flred by the eloslog of a 
circuit, either by a perty ou the look-out or by cootect of 
the vesMl. They are defloed oh ; a. ** Electro-contact tor- 
pedoes : b. Torpedoes tired by observatioa/' 

a. The electro-con Uct torpedo u pluced lo that a veMel 
running against it will vet in motion the electrical appara- 
tus ; but it can be rendered bannUss as against a friend I v 
vesMl by an obserrer on shore, and as instantly restored lii 
activity by the sanie agency. 

A torpedo fired by contact can be much smaller in its charge 
than one fired by observation, as the proaiinitv of the latter 
to the onumy can only be approximately determined, and It 
must ho sufAcieiitly powerful to be fatal to vewelii aithiu a 
considerable are*. 

b. In (be torpedo fired hy observation, chargeM of ponder 
from 600 to 2,000 lbs. are u^vd, tu be tired when the v«mcI b 
over the spot where such Is sunken, to be determined by 
means of collimators or telescopic observing areas. 

Tha electric torpedo is not itself explosive, and a blow or 
a fall Is harmless, except as It may injurs, the cuvolops and 
cause a leak. 

It ii preferably lighted by the platinum wire fuse, which 
is simple, safe, and certain, and can be iest4>d idcctrically, 
both before and aftor it b placed in the torpedo, v ithout 
the fear of explosion. 

The charge may bo gunpowder, gun cotton, dynamite, etc. 
The British prefer gun cotton ; America and §we<ien have 
experimented largcdv with dynamite ; ETussia, during the 
war with k^rance, 1H70, 1871, used dualine, another nitro* 
glycerine prepfiratioii ; Austria used gun cotton. 

2. The includes those exploded by concussion. 

Ancuomp Toarsnois. ^Ths tkdi torf^o Is used for tlw 

defense of ob"! ructions in rivers and bailors. It is bolted 
In an Inclined position to a fmmo which is sunk upon the 
obstructlous and loaded with stoua. 

The orm torpedo is of the buoyant anchored class. As 
the bottom or side of a ship comes in contact with <mk of 
the three arms which radiate like spokes at angles of 
with each other, tha hammer is unshipped, and (be spring 
drives it upon the esps, which explode the charge. 

The y»#rcas3ton torpedo bas a loose lid which is displaced 
by the contact of tbs bottom or side of a vcMel. and. lAlling 
off the torpedo magasi lie, pulls upon some wires w hich spring 
the bammars aod explode the charge. This whs oiw of (he 
earliest in use during the late war. and continueil hi be 
employed to the last. It Is undvr»to«»d to have done uioro 
execution than any other during the war. 

The sittmadne (orpe^ consists of a w*ater-tigbt tank of 
common powder, anchored by two chains below the surface 
of the water and exploded by electricity, contact, clo^' 
work, or what not. Tho term U genetml rather iban de- 
scriptive, In oontTmlisUnctioQ to terrestrial or miliUrv tcuv 
pedoee, aod perhaps to those exposed on the ends of ^rs. 
iiee fir aa Tour too. 

Into the center of the tank pass the terminals of two In- 
sulated copper wires, a fine platinum wire passing through a 
small cartridge of fine rifle powder In the middle of the cbsrgc. 

Mechanical torpedoes of various forma are described oo 
pp. 2599, 2600, *'Mech. Dui/' 

a. Drifting. e. Boom or spar, Flgi. 6554-66 6 6. 

fr. Anchored. d. Maneuvered. 

II. OmKsiTi: 

These may' be divided into — 

1. TheySsA torpedo, of which Whlcebeaul's (see Plata 141.1 
Is the principal example. 

2. Drifting torpedoes. 

3. The sea torpedo. 

4. Torpedo boats. 

1. The fish torpedo has a steel or iron fUh-like case : the 
front fitted with a percussion fuse communicating with the 
charge. The stern of the Whitehead to^wdo has machinery 

for working a screw by compresced air, whieh la in h xeeer- 
voir amidships. It ia launched fr«D tbore or £rm a ship, 
and pursues its course under water. 

The I«y torpedo {eee Plate Lll.), p. 2599, **Meck. 



ram eondenaed carbonic add gas. A cable containing the 
eleetrfo wtrra p^s oat as the torpedo proceeds ; two of these 
are for goveming tbe maeblne^ and tha third for explod- 
ing the eharge. 

Col. Iny^s torpedoes are still exiensively used in Europe, 
especially in Roaala, and bis star torpedoes in tbe Russian 
navy: and two of his torpedo boats are owned by tbe 
Dotted States gOTanunent. This boat, as recently improved, 
can be controlled at a distance of more than a mile and a 
half. 

The Srieeion torpedo is launebed from a vessel, and has 
an india-rubber tube wbieh pays out and conveys com pressed 
air, which furnUbee the motive power. Fig. 6668, 

J>kt r described on peee 2699. 

2. Drifting torpedoes have cases of various kinds, and are 
ahaadoned (o drift ia a ourrent or with the tide. 

8. Tbe sea torpedo Is used in actloii, and la a case maneu- 
vere<l by lines Irum the yards of tha veasal. 

4 Torpedo iHHktH Mtv of several kinds (eee p. 2601, 

Vtrt. 'i, and idtber carry tbe torpedo on a spar or u projae- 
tiou from the stem, or are arranged for launching fish torpe- 

il04Se 

The tmU torpedo U so named from its resemblance to 
(bat animal, and U placed to prevent raking or gnipuling for 
a moor^ b<*ou torpedo, being conueeted with the latter bv 
a tope Ifiiy or l¥y long. ^ 

The Wbiuhead fish torpedo ia a spiadlo of revolution, 
made of li^ and steel, about 14^ long, and having a dimmed 
ter of 14", aod carrlee a charge of & lbs. of dynamite. It 
is driven by a propeller and a compressed-air engine, tho air 
being mtained in a reservoir. A rudder regulates the depth 
and (he direction, being adjustable so as to direct It along 

projecting longi- 

tudinU rlbe, whkh are extended aft to tho ring which sur- 
rouMU the propeller, and afford rests for tbe torpedo in 
launching. Tha bow, wbicb contains tbe explosive, may be 
eeijarated from the l<id> vi the torpedo and be stowed In a 
uMgosina. Tbe extreme point forward has an arrew-hvad 
to Btiek into the side of a wooden vessel 
Th9 rteulu attained have been speeds of from 101 to 7i 
knots per hour for disuncoe of from 720' to ifilHy ; but more 
lately ooe bas been made fo run eiKV at tho rate of 17 
knots, or a mile at the rate of Id knots. This trial was wit- 
M«Md by Home D. & officers ar Fiuu>e, end is reiiorted in 
the -Iwty mnd Aooy j 0 ymtU •» of November 28. 1874 It Is 
dweribod in the "Army and jVovy Journal as cigar-shened 
made of inch steel, and IW long, 15" in diameter. It has 
a six-bleded screw with expanding pitch, and fourT-lron 
angle pieoev running three filths of lu length. A pistol at 
(he boy is exploded by concussion, and in addltico there ore 
three triggers projecting from the bow, which may explode 
tbe charge by contact u it li a vcsrel. This torpedo had no 
a|»purent steering apperutus. traveling only in the direction 
jriven to it at starting by (he iidJuKiment of tbe rudder 
Tbe prereure in the reservoir is l.uOO pounds per square foot. 

The action of riirrent is taken Info conKidcratlon In lauiirb- 
ing. a# well os tbe rate of motion of a vessel at which It umy 
be launched. It esn be leunrhcd by projection from a tuba 
by ccmpreiwed air, or by hand by simply starting. 

^ IJ. F. llleki bas designed a glln that Is used, like that 
of Brirsson, to propel torpedoes under water, but the motive 

C wer IS steam instead of gunpowder. The gnn ha’* a num- 
r of steam ebamben eonaected with the bore, so as to 
asestVHin pressure surceMtvely aiid uct on the priiiciuK* of 
acceknted velocity, on tbe plan of llaskelV gun. 

Myn» Cokmey, of St. Louis, bas a svstem of floating tor- 
pcdocK, with nwgnets secured to them {poo Plate LJl,) The 
Mguete ere Intended to securely attach tho torpedoes to 
iron vesseU before exploding. 

The torpedo invented by Asa Weeks (see Plate Lll.) Is be- 
lieved to be tbe most powerful and destructive rocket toi-petlo 

S produced. Tbe torpedo proper ie e iriaiigulor float, hav- 
two side wings extending asteru. where they are provided 
h keeiior cut-watere. The w ings serve to maintain the 
imiftMe el 11 m torpmlo, es H grows Jitter frexn tlie combus- 
tioQ^ tbe rocket eoBiMititm, end tbe cot-waters serve as 
gutOBf mdden. Tbe bursting charge of dynamite is in the 
front comportment of the torpedo, and is exploded by a per- 
cue^ prlmr on r<mur* with an oUtacle, or ie blown up 
vL 1 ^ rocket charge alter tbe expiration of a suita- 

ble Inimal. 

Tha torpedo is along at tbe daviU of a sleem launch made 
upM^ for the pnrpoee. The prow of tbe torpedo risee a 
nbove tbe general surface line to prevent the tendency 
to TUB under when mriking e wave. The rocket is carried 
IB cyllBdrieal chambers, and the powder Is oored out eccen- 
hrkaUy to the ineloali^ easing. This anangenient of the 
powder seenres a nearly uniform combustion. Tbe combos- 
rioB chambers are snrronnded by aome refractory substance 
to prevent injury to the float and danger to the bursting 
Cham. Tbe rocket cbe ^ Is Ignited preferably by an elec- 
tne Ignitor, and tbe torpedo detaches itself from the daviti 
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b^isf hQDf ihtttio by m loop ftod pin. Tbo rockot mot on 
Um iartaco of Ibo water, aod can bo mado to traTol at tbo 
rata of lOO' per ooooBd for IMy. Tb« coot of a roekot mny* 
Ibi. ol djrtiamito has boon reduced balow $ 600 . 

Tbii torpedo bae been adopted by the United Statae forem- 
ment after full inreetigation of Ita merita. 

Mr. Week! U the inrentor of a atar torpedo operated from 
tke deck of a faal ataam launeh. He baa aleo a floadof or 
driftlDf torpedo that la detached from the float when U eir- 
connterf an obatraetlon and explodea after ainktsf a 'few 
feet. It la Intended to be aet a^ft in rirera and tldewaya 
where the enment aeta in tbe dtreetion of a boatile fleet. 

C^. H^lory'i rocket torpedo haa an iogeoiona arranew 
raent of the rocket charge to aecnra nnlform rombuatl^ 
The ehaige of alow powder la made np into a large number 
of email eartrldgec, placed in bolee radiating from a central 
chamber In a cylinder ol Are clay. The eartridcea all bum 



of email eartrldgec, placed in bolee radiating from a central 
chamber In a cylinder ol Are clay. The eartridgea all bum 
at once, and m only the end of each cartridge ie preeented to 
the flame the extent of the burning ennace remaine the 



remaine the 



same, and tbe decreaee in weight by burning ie regular. 
The olr ie pemiUted to eiwoye at a determined rale from tbe 
air vvaeei that aurrounde tbe torpedo, and po ibe lone in flo- 
tation eiiualizee (he lota in weight due to combuttloni tbe 
torpedo (hue b^og adraoced in a predetennined depth un* 
der (he eurfaco of the water. 

The torpedo-boat Inreuted by Uuihuell, of Coun., in 1m i, 
proved the feaelbiliey of tble etyle of warfare by blowing up 
a BrltUh tender In tbe harbor of Kew London, and but for 
tbe awkv^DMi of tbe pereon in the boat, would have 
blown np (be *^Bagle/’ a Britieh eizty-four gun ebip iu 
How York harbor. Tbli sane peraon, in the came year, eet a 
•qtttdroa of kagi afloat in the Delaware riter, arranged to 
explode upon oomlng in contact with anything. They were 
aet adrift too high up, *o that they approached in the day- 
time. One boat wae blown up. Tbe BritUh from ^e ehore 
flredon them, which gave riee to (he famouj Battle of the 
ol which eo much eport wae made by our revolution- 
ary writer*. .... - . 

The neual arrangement of boome, epare, and Dettlnp for 
reditlng he attache of torpedo boate baviog bean found Inef- 
fectual in tbe Brilieh navy, a magneto-electrie light, con- 
tHved by Mr. Wilde, of Uancheeter, for tbe purpo^ of deUcL 
Ing the approach ol a torpedo boat at nigbt, hae 
The carbon pointe and leni are arranged In a box whicb hae 
vertieal and borieontal adjuetmenu permitting tbe beam of 
light to be rapidly direete<l to any point of the borleon and 
wo any objact within the limit of lie vertical range. Two 
ftuTii Jnnacee Atted with torpedo arrangement were em- 
ployed to make a iham attack upon the ** Comet," which 
wae provided w’ith one of there macblneei but were In each 
inetanee dlecovered before approaching within a mile, the 
direction of the propoeed attack being previouely unknown. 

Tor-pe'do-an'chor. An anchor or fastening to 
hoUl ft euhmurine torpedo to its selected bed. A ser- 
viocfthle form is that of a ship s Anchor, to which the 



toi-uodo is Attiehiid hy a chain with a univei'sal joint 
Tor*pa'do-boat A vessel carrying a lor^Kdo, 
and either exploding it i^inst the side of unotUer 
vessel beneath the wAter hue, or hmiiehing itnguiiiKt 
the enemy’s vessel nlien it mny be trusted to ivdch 
its destination by the force of the impulse, or by a 
motor on board. 

The forj)T(l^K!i are cai ried on the ends of spars 



rigged forward, or are towed by booms, or are cigar* 
shaped vessels known as /isA-torpedoes, which may be 
considered self-navigated projectiles. See Tokpbdo. 

The first vessel was perhaps the ** American 

Turtle ” of David Bushnell, of ConuecUcut, iu 1776. 
His was a submarine vessel having a torpedo in tow. 

It was composed of two shells of suSeieot eapstity, when 
joined together and mede wtur-tight, to contain (be operator, 
together with suAcient air to enable him to remain under 
water for half an hour. He caused tbe boat to rise er dak by 
pumping (be water firmn or allowing i( to enter a ehaabeir 
beosatb him, at (he same time lowering or raising a block of 
aOO pounds of lead whkb might be made to touch bottom. He 
propelled the boat hy means of an oar, f^otn a compartment in 
tbe fore part, and at Us item a magasiDe contaioluf powdar 
was attached : this was Ared by a lock operated by dock-wwk 
In the magadne, wbkh was set In motion at tbe time of its 
detachment from the boat, and was calculated to ran a mf- 
Ackot time to allow the operator to reach a place of salbtv nc^ 
vlotts to the txploeioo. WUh (bis apparatus he suceaeoM ik 
fi^htening the crew of the British oi-gnn ship ** lii^a," M 
New York Harbor, and afterward blew up a aebooner al New 
Loudon. 




Tbe celebrated Pulton, between the years 1800 aud 1907, de- 
voted cmoslderabk attention to torpedoes and torpedo-boats, 
and in 1810 published a work on the subject. 

While in Prance he constructed a boat which, when at the 
surfoce. was propelled by a mU, and resembled ao ordinary 
boat{ the luast could be struck, and (he boat , with Its eon- 
(eots, submerged to the depth of several fathoms, and pro- 
pelled by machinery, at the rale of about four miles an hour, lu 
any direction deeir^. This mvention at Arst met tbe approval 
of Napoieon, who, however, afterward appears either to have 
lost faith or grown tired of it, as (he boat wss never brought 
(o any farther practical 
test. 

After tbt return of Pul- 
ton to Anwrka. he con- 
tinued the experiments, 
without, howeve^ mu^h 
Bucemt. Pi»t dd(i2 shows 
a boat be deviiwd of 300 
tons burden, with sides 
6 feet thick, designed (o 
be ran oon -proof, aud 
musket- pioiif decks 0 
inches thick. She whs Torpedo-Boat 

to be propci kd by a MU U- ^ (iV«u* York). 

wlieel, and was intended 

(o carry two torpedoes on each side, Axed oo the ends of spurs 9A 
feet long, supported by guys from the mast-head. 

During the Uie civil war a number of these submarine " In- 
fernal mchinvs" were ronstrucied by each party. 

The Ant of these attac ks whs mads ofl Charleston, agsmst 
the United States war-vessel "Ironsides." by a cigar-’^haped 
boat, under Uia cooimaod of Lkutenant Cassell, with a crew 
of three men, carryiug a torpedo containing 60 pounds of 
powder at the end of a r>pHr. Not knowing the action uf the 
exploeion,atid thiokiog that tJieir boat would probably be sunk 
by it, ber crew jump^ overboard before ramming. The ex- 
plosion, though severe, fsiled to make any bole in the bociom 
of tbe "Ironsides" ; the boat was also uninjured, and was 
found driving, half full of waur.by her engineer, who climbed 
into her, made up his Ares, and Kteiuued buck safely to I'harlea- 
ton. , 

The submarine (orpedo-boat whkb sunk the United Stales 
stewmer " llousaionk," of 1.24ft tons, aud 13 guo»,oiT Charles- 
ton. the largest vessel thus destroyed during the war, was 35 feet 
long, made of hoiler-iron, and rould be submerged to any 
deeir^ ilvpih. or propelled upon the surface She was deslgoed 
to pass under the bottom of a vessel lying at anchor, and drag 
a floating torpedo, which «houU explode on striking the vessel, 
and could remaiu submerged fur half an hour without Incon- 
venience u» her crew, which consisted of nine men, eight to 
work the piopeller and one to steer. The following is her 
b^tory ill brief: She waa Arst sunk by the swell of a psssing 
steamer, drowning all hands, except %er commander. After 
being raised ehe again capnlxed and suok, her coininaoder and 
two others alone escaping. Beiog again raised, she mads su 
experiinentai tilp, under one of ber constructors, and, while 
submerged to a great depth, became unmanngcable from soius 

<Fig. 6668. 



MOtO 



Porter Torpedo-Boat. 

unknown cauM-, and remained for many days, with her crew 
of nine dead men, at (he boUom of ('ooper lUvcr. Her lost 
achievement wus the destruction of the " llouaatonic," wheu 
she and her crew disappeH red forever from all human knowledge. 

Of late, however, it i* not considered os an absolute pro* 
r«i|uisite (o an eINckiit (orpeilo-boat (hnt she should be capable 
of l>eiogeutiivly submerged when making un attack. Admiral 
Porter a system provides veain’ls of »*uflicient power to resist the 
Are of an enemy, and attack openly when necessary. Seo 
Fig. (Md3. 

The dcAtnivtion of the rebel mm " Albemarle," at Plymouth, 
N. C.. (k*(ober 27, 18(H, was mTomplIshed by the use of ooe of 
WocMuml 1>iy *s torpi due’* («eu ToaPEUu, Fig. Coo"), oiodified for 
by a hmiiHi 

The steam-launch was run up under cover of night, and 
succeeded in eluding the picket- boats of tbe enemy. The 
" Albemarle" was discovered lying fast to the wharf, with logs 
around her, about 30 feet from her side. As the launch ap- 
proached she was Ared on from tbe shore, but continued her 
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eoune straight for the ram. 



Strlklog tbe \og§, tbaj vara 
driren inward some feet. The torpeao-boPBi «M tMO tow* 



ered/’ f^&ys Ueuteoant Gatbing, and, hy a akoroaa paU» I 
succeeded in driring the torpedo under tbe orerWpg. Md ex* 
ploding it at the same time the * Alhemarle'e ’ guo vaj flrad. 
A flhot seemed to go crashing through my boat,aadadeoee 
mass of water rushed in from the torpedo, flUiog the launeb 
and completely disabhog her *’ The '* AlbeisaHe*' MDk at her 
mooring'<. Lieutenant Cushing and one of his erav eerape d 
by swimming. 

Just before the close of the varan attach was made, lo the 
James Hirer, on rhe m«rckmnt>?esseU which had brought sup- 
plier to Grant's army, by the Confederate fleet of three Iroo-cU 
rams and seven gunboats, all armed with torpadoce, flacd oa 
the ends of spars, 30 or 40 feet long, vhkh prq^led fiaoi 
their bows, and could be raised or lowered hy a twkU. This 
fleet was stopped by a boom, aod two of tlie frou-aladt got 
aground, where they remained all night, ooder Are from &# 
hanks ; but although tbeir torpedoes were romplerely rtddled 
with rifle-shot, not one was exploded by the strlkl^ of the 
fhsee. 

The Porter torpedo ( Pig dMd) U an Iron eeeral 1<4 feet loftg, 
2S feet broad, and 13 feet deep. It cooeleU of two hulfe S 
equal strength, one within the other. A person may pass be- 
tvee?i the inner and the outer re'^sel from stem to siem. The 
compartment' are water-tight, so that if the eeasel susialos aoy 
injury from grounding or from other Cause, only a small part 
will ^ fliled with water. When lo flghtiog trim, the compart- 
ments hare water let in so as to submerge the eeeeel with the 
exception of about three feet. The masts are also lowerad, aod 
nothing rises abore the deck save rhe short soioke-etaek, the 
pilot-hou«e, and the beary forecastle gun. It has a *' ram ** 
snout from which the shell may be thrust out oa a long staff. 
After this explodes, the enemy's ship may receive a thrust 
from the ram and a shell from the gun. If It be deal rad to 
deliver a broadside attack, thera are two apertures on each side 
of the vesMl, through which torpedoee may be thrust by aieacs 
of poles. 



Tor-pe'do*boom. A spar beflring a torpedo on 
its «i>|>er end, the lower end swiveled and anchored 
to the l>oltom ot‘ the channel. 

The boom sways back and forth, and U difflcnll 
to catch by any form of dmg or ffrapple. 

Tor-po’do-^atch'er. A forked spar or boom 
extendin'^ under water, ahead of a vessel, to dihpUu^e 
or explode torpedoes. 

Tor-pe'do-^rag. A cable bearing grappling* 
hooks to catch toi {vdoes. The ends of the cable ^ 
generally carried in l^oaUsome iUstanoe apart, which 
are propelled up and down the channel. 

Sometimes the drag-rope is thrown ahead of a ves* 
scl by a shell from a small mortar, and dmwn in by 
the windlass. 

Tor-pe^do-fu»e. One adapted for torpedo ser- 
vice, ami classed : pcracsshti, /ricfion, Aeniicul, 

electric. 

Tor* pe' do-raft. A raft pushe<l ahead of a ve.s- 
sel, with hooka or grapples underneath, to clear the 
channel of torpedoes. 

The raft sometimes carries iU own torjvdo in front, 
to blow up ohslructionH or hostile shipping. 

Tor-pe'do-ram. One which cames an explo- 
sive in the ram to supplement the force of the col- 
lision. 



Tri'dent 1. A three- pronged spear formerly 
used bv the rctiarUis in the gladiatorial contesta. 

2. A thi'ce-pvonged fi8U*s|)ear. 

Trig^ger. 1. (Firt-artns.) A catch which, being 
retiacted, lil>eratcs the hammer of a gun-lock. 
illustnitions, Flates XVIL, XVIII. 

A fniir-tri<f(/n' is a duplication of parts ; the sup- 
plementary trigger is released with very slight force, 
and liberates a spring which instantly retracts the 
main trigger from the sent of the hammer. 

Trow^el-bay'o-net. A bayonet resembling a 
mason’s trowel, used as a weapon, and as a light in- 
trenching- tool, or as a hatchet when 
detached from the rifle. Invented by 
Lirutenuut t\0oiicl K. Kice, U. S. A. 




nw baycDftt shown Id the cat is fwtoned 
to tbs tm by a spring clamp. It wdghi 
about 16 oanesi. As an intrenchlng-cooT It 
fl>and Tory useful in light soils, ud 
10,000 bayonets of this pattern are now mak- 
i®? at ttie Spriogflvld Armory, to be placed In the hands of 
tmope in the fleld. 

Tnui^dla fehot (Pr^^ediU.) A bar of iron, 12 
or 18 inches lung, sharpened st both cuds, and e ball 
of lead near each end. It upsets during its flight. 




Tlerii* Fhftw. 



, Twlat 1. (Small^artns.) A mode of construc- 
tion of gim-barreU in which the iron, in the fonn of 

a ribbon, is heated 
Fig. 6836. gnj coiM spirallv 

arou nd a mand ref. 
The spiral is then 
raised to a weld- 
ing heat and 
dropped u^n au 
iron rod, wWh is 
jumped; that is, 
struck forcibly 
and vertically up- 
on an anvil, which causes the edges of the spind to 
adhere. The welding is finished on an anvU, the 
mandrel retaining its position inside. 

Tbs ribbon of Iron Is ssrsral yards long sad aboQk half aa 

from tbs thick or braseh sad of 
ths barrol to ths thin or muaJs 
sod. 

Varloni klads of ribbMs ara 
mads. Thoes frMn horsMhos 
nails aad stosl ars eallsd simS- 
iwfii . A csrtain lamlnatsd Iroa 
and stssi Is known as lotra-f irul. 
A lafnioatsd Iron and xn lid stssi, laid parallsl la ribbons, woldod, 
then tvistsd at one sod whlls tbs otbsr Is hsld In a vise, com- 
biasU la a fagot with aaothsr or othsrs twistsd In a dlvsns di- 
ction, rollsd.aad drawn Into ribbons, U a Xkimasevs-itetsi. 

OV!f'SASaSL. 



loch wids, varying In thick 
Tig 6888. 




TWiifsd Berrtl. 



2. and Ordt\anc€.) The spiral in the bore 

of a rilled gun. It is spoken of as a } twist, etc., as 
it completes that much, more or less, of a revolution 
ill the^ngth of the barrel. 

Aa tnerenss or goiatfig twist is oas Id which tbs spiral in- 
cIloatlMi of ths groorss biconws mors rapid toward Um munis. 
Invsotsd by Taalsler. 

Anothsr mods of (Issigoatiog ths twist Is la tbs fength n- 
quirsd to compIsCs a rsv^utlon, which is usually consldsrably 
lo sxesss of tbs IsDgth of ths baml. 



V- Z 

▼#4o-cink'fe*t0t. Ao appantus for meaanriDg 
the TtloQty of projectiles in ^ns. 

Ifea netbodi that havo been trisd (or aeeertaiaiog tho law 
of noCtoQ o( » projeefels la iho boco of a gua (with a vlow 
lo a^i^f tbs law of pfwnnm doTolopsd) glvs osly a si^l 
Bunbor it poiats of the curve of spaM trsveraed is given 
times, and they IbtoIvo porforatloB or other lojury to the 
walls of ths gOB, so that they ore appUoobU only to laifo 
pSoces* 

A BOW oad iagoBioua method, advontogeoui lo tbcM* re- 
ips sts , has beoB contrived by M. Seibert. Ib the aiU of 
a eylladilAl hollow piojoeuW he hsea a metalVic rod ot 
MBaie tociioa, whkb terres as guide to a movable nmn. 
This man, or nsaaer, eamei a small tUBlBg-fork. the pmoa 
of vhkh tsmiaats la two small meUllle fsataera, whiA 
moke BBdalatofy cnees oo onsof tbs faces of tbs rod iblask- 
easd fee Ibis purpow wiila smoke) as the ruBoer is dlspiaced 
oloBg the rod. The ruDoer, It will be UBdomood, is situated 



217 



WEAPONS DICTIONARY 



POOR MAN^S JAMES BOND Vol . 3 



a im ia IM front port of tbo pcojoctile, ud »bii* tht Ut- 
Ur li ditm foroord niMint ia pUoe, Um rod of tho pro>oe« 
dU BOT^ tbroufh ll. Tho tico p o of * onoll ««dc« bo* 
CwM Ibo pioDM of tbo fork ot tbo MOM&t ot co B Bon c ing 
Botioo mU tb« fork In ribrotloa. It can bo oaoUf obovo 
owing to tho wttf bigb ipood iBparwd to tbo projoetilo , 
tbo ditpUeoBOBt In opaco of tM iaoti mtB> tbrougb frwtion 
and pnoilTo iBiitaaoco, wbicb Uod to carry U forward wUb 
tbo proioodlo, if focb at awy bo qnlio nofUetod. So eb^ 
loUtiro motion of tbo mu* rocordod br Ibo tanlng-fork 
M7 bo conddimi oinetlv oqnal and oppodta to tbo motion 
of tbo pmioetUo. A ftnd; of tbc curroo producod gnido to 
tbo iawt qI tbo aoltoa and of tho prcoouraadoralopcd by tbo 
otefgo. Bridootly tho motion of a pro>octlio, ao it burtof 
Hoolf in ft M or otbor moUtnnt Btodinm, any bo fimilarlj 



Aioo nn ri to moaonn tbo rocoil of gnno during tbo Stat 
lAjinai aHor tbo ebaigo b Arod. 



Ver-nier' Scale Sight A hind 

ai(*ht with A vernier scale for accurate ^joatment. 
The peep-eight is elevated or depressed by a screw ; 
the scale on the bar of the sight being slotted. 

Vig'o-rite. A nitro*glvcerinc 
explosive, manufactured at Marquette. 

Bjorkminn, of StockholB» Sweden, girof tbo following 
rocipe for the maoufacturo of tho now explooivo. Tigontc : 
Mis In a wooden or rubbor tom«I 5 to 20 porto of eugar or 
moUM«e, 26 to 80 pert* of nitric add, and 60 to 76 parto of 
iulphuric add. 26 to 60 parti of thit mlstoro. called nltro- 
line, ere mlxod with 16 to 36 parte of nitrate of poteob end 
IS to 86 parti of celluloee. 

Wad. 1. (Ard- 
or ms.) The wad 
of a gun is in- 
tended to hold the 
charge in position 
at the rear of the chamber, or to prevent windaps. 
In sinalUarnis it is usually a disk of felt, punched by 
a circular wad-cutter. An old felt hat fumUhee ex- 
cellent wads. Plugs of paper, oakum, or cardboard 
are also used. 

2. (Ord)uince.) Wads for ordnance are of four 
kinds. 



JkmA tnedi omdo of old lopi 

Or*mm$t coade of rordage . la the roVB or a nog. 

fk^i^-muA4 M^l dUks hr tbo toe-bolM of 

oooiaioo ibtU* and tlM loediog-boloi of Olapiiragv oholle. 

Cul-tfusi wm/s: SMgs begs AM eotUlon, ^ses4 1»- 
sldo tho 5-ponnd earwblfw fbr 8-loeb goas, to AU op tbs 
ebambor. 



Wad-ponoh. A tubular ateel punch used for 
cutting gun -wails, etc. A similar punch is used by 
leather- work era and others. 

WbeeMoek. 1. (Fire-arms.) A form of lock 
for fire-arms which superseded the old matchlock, 
whereby the piece was touched off by a match or port- 
fire. 

Tho wbioMock wmi iDTontod la Italy oariy In tbo flxWootb 
century ; it was moeod by a chain and wound up like a watch 
to preparo it fbr u*o. Tbo wbeol, origlnaUy, wm not Aaod In 
the gUD, but was Attod In a crooTo whoa ready for Bnng; at 
other time* being carried in a nog. It conifetod of a furrowed 
wheel of etoel, wboee friction a^Uoat a pkoe of eulpbunt of 
Iron WM made to communloate Are by epark* to the prumD|. 

ittr Goa-LOCK. 

Whip. 1. (Saddlery.) An instrument used for 
driving noraes and other animals, or for correction ; 
commonly consisting of a handle, a thong of plaited 
lealUer, and a. lash of nlaited hemp or other fiber. 
Frequently, however, the handle and thong are in 
one, forming a tapering Hexible rod ; riding-whips 
are made in this way. 

The derlet la eeiy ancient, being referred to la Prorerba 
xxvi. S, and Nabum ill. 2. The nolM of a wldp,and the 
nolae of the rattling of the wbaala, and of the prancing hovera, 
and of the ium^Dg ebariota.*' It waa In ose, bowerer, long 
before thi*. 



The igypMao whip eooataled of a short, round wooden han- 
dle, and a single or double 
tbong about 2 fret In length, Pig. 7196. 

twifM or pulled. A loop waa 
atuebad, so that It could bt 
ewttog buB tbe left wriac while 
the iveber was nalng bU bow, 

Short, kaotled whips, mneb 
r esem bling oar riding -whlpe 
and tbe poatUioo*' whips of tbe 
Ust and tbe eariy paA of 
premnt century, are also shown 
in tbe paintlogs of Tbebea 

Tbe wUpa of the aneUnU 
genetmUy bad knots or bronae 
or leaden (pAunSeiwml ballaen 
tbe iaabee to render CbeB asoie Whips {Jr*m TAeSci). 

ieeete. Tbe prUau of Cybele 

puniebed tbemseire* with wbipe on wheae Uabea were the 
asimgoli benee of klda. Greek whips were of leathern thongs, 
iwist^ oords of hog'i bristlea, or dnewt of oxen. The srerpra 
waa a whip with Iron spura. Tbe Anglo-Saxon whip for ^*- 
oners waa tbiee-Laahed. Awluboe were uead frr loldleie. 

fril-ikini were uaed to Aog eebool-boji by tbe Romani and 
AngkhSaxoni. 

The anelent Aeythlao whip reeembWd the no§aik of tbe 
modem Coeamks. U had a abort handle and a dngle USb, 
wHh a round Aat piece of leatber at tbe end. Tbe Uskiwtera 
of Igypt and Pena hurried up their workcMo with whipa. 
XersB Uabad tba laborer* wbo dug tbs canal acroas ih* 
Isthasua of Atboo ; and bla aoldlere were hurried by whipa 
icroat the UsUeopoot bridge, during the 7 day* and nighta 
whieb tbay oeeapM In ereadag batween Abydoa and a rocky 
pniai In tbe Relwpondna CbereoMaa. Tba oridga was about 
1| mllai long. 

Tbe artillm-drirer** whip baa an interior Mock of raw hUo 
covered with indla-rabber emb, over which li sewed an outer 
covering of leather. A loop le attaobed at tbe but frr iuspen- 
doe. A lash of tbiuad li attaebod to tbe small end. 

fancy whipa am made with bandiee compoeed of a central 
core of wbaMmoe s d Gmed and Ailed out with rattan ; tbli la 
Incloatd io mbbar eloth and c overed with rubber cement, ever 
which atiaod* of eotloo, dlk, or gut are braided by maebloary. 

Whip Marking. 

The i^n Item* of omnse in whip making material am 
rattan and whalebone. The rattan U Imported from Batavia 
and China. Tbe qualitlM which am Coo soft, or otherwise 
unAt frr use In whips, am sorted out and soM to th* basket- 
maker*. Tho Ane strip* wbicb make up tbe stock ol a whip 
am split out Azat by band, and afterward* worked down by 
drawing tbam through a shave, which can bo gaged. Tbe 
wbaiet^ne ix aizoady split wboo Imported. 

The main part of moet whips U compoeed of nine plooes. 
Tbe wbaUb^ U hi the center, surrounded by the thin 
stripe of rattan, and seonrod in place by glue. This com- 

C Duod stock la dipped In glue eo that every part ia permeated 
y it, and Mken run through a maebioe, which winds It with 
a atr^ thread from end to and. It is again wound with 
rope, so that It cannot warp out ol shape, and left to dzy. 
A peculiar turning lathe given a smootb finish and even 
taper from butt to tip. 

Tbe thread covers am plaited on to the stocks by macblnsii 
which am wonders uf Ingenuity ; some carrying as many as 
24 spools. Some ol tbe Mtlcr gr^ee ol whips havs this cover 
ol gi|n gut, prepared from sheep entrails. Sometimes 
a portion is worked on by band, and fancy designs in colors, 
or the owner*! xkaote is Introduced. A great variety of sticks 
b used for the stiff portion ol the stock, many ol them being 
very handsome, and include tbe holly and other ornamentid 
woods. Tbe Malacca eane, wbicb grows in the Dutch Bast 
Indies, and U imported, is also used largely. 

Fine lashes lor stige drivers, teamstersi or tandem whips 
am plMted out ol the best California deer skin. They con- 
tain from 4 to 34 strands, and an from 4^ to 16^ long. Uorse- 
hide answers frr tbe cheaper grades used by cartmen and 
otbvre. 

Plaiting lashes vrell can be done only by careful and ex- 
perienced and b all piece-work. Much of it b given 

out to be done at tbe homes ol tbe operatives. 

Whlt'worth OuiL (Ordnance.) A kind of rifle 
invented by Mr. Whitworth of Manchester, Eng- 
land. The bore ia hexagonal in section and has a 
very rapid twist Tho projectiles are very elongated 

in form and adapted to closely fit the bore, studa 
and expansible rings being dispenseii with. Cannon 
and small arms, both muzzle and breech -loading, are 
constnicted on this princinle, the breech-loading 
form, however, being generally adopted. 
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FIf. 7312 iUu»tr»Uf eo« of tbo bteai of Mr. Wbitvorth** 
ImproromooU. Tb« gun li of cMi-titol, eompmorJ while Mill 
io • nuM whereby the tenelle itreoctb le jmuily la- 

ero Me d. 

Ai» m rerticaK B a boHeontol eectfoa, C 2>end elermHoae 
ehowinf the breech In open anU doeed pmitiooe reepecdrely. 

The Strrel a U etrengthened by a reinforce band fr ; la lam 
guaa more than one of tbeee baada may be employed. The 
reoiral part of the rearend oftbereiaforee ieeut away.fonniiv 
a groore in vhkh the breech-block e ellilea. The Ibeea of tbia 
openlof hare a aerfee of parallel grootee d, adapted to rec^ve a 
rorreapoadinc i>eriee of teeth e e on the breech block, and by 
wbkb It fa Mid when puahed heme in poeUioD for flring 
Them groom are eery fllghtly Inelloed to the axU of the bore, 
ao that aa the brvech-blovk la moved Into tbia poelti<m it la 
drawn up Horn to tbe fore of the breech. The niovcment 
Im ellerted by a keer /, connected by Interlorklng pit^tlone 
with a pinion g . which f vara with a rack A at the bottom of tbe 
breech -opening: ^ pawl i dropping into a notch in the pinloa 
f aereee to bold it in place, but nfay be lifted to permit fta in* 
moral. Tba cartridge-cbaaibcr A b of huger manieter than 




tbe bore of the gun, and la eomewhat enlarged at Ita bme ; to 
focllitate the inmrtloo of the cartridge a groove 1 or a circular 
openloff.correapondtnf In diameter to tbe cart ridge, k aim made 
Id the breecb-bWk ; rhU opening rerelvea a ahoi-guMc m hav- 
ing an aperture through which llie prrdectfk U pm«ed In load- 
ing, and by which It U directed Into (he bore : when in place 
thiie guide la removed and the cMrtridge inaerted ; to facilitate 
tbla the rear end of the bore Ip very alightly enlarged. By 
turning the lever / the breech-block U then alid Into firing 
poaition and the gon ie ready for diacharge. Tbe interlocking 
prnjectlooe on the lever and Che pinion g having a certaio 
amount of play allow the lever to aet aa a hammer to more 
tfibclually itart the breech-block at thecommencement of thia 
and of the return movement. A ateel gae-check a la provided 
to prevent eacape of gaa at the breech. It will be obeerved 
that the groovea tf are undercut to prevent any tendency on 
the threada of the breech-block to aeparate the two parte of 
the reioforr e-band which aerve ae gulto. a la the upper end 
of the elevating mrewdink. 

The nIne-pounder fleld-gun on thU plan U made from a aolid 
Ingot of ateel, no rein force-band bring employed. lt§ length 
la 6 foet 2 Inehaa ; weight, 9} cwl ; external diameter at tbe 
breech.lOliochee ; mut&e.Af Inchee ; diameter of m^oraxia of 
bore, 2.72 Inchee; of minor axle, 2 47 Inchee ; charge ^powder, 
3| jnunda. 

The rifling baa a twiat of 1 In 65 ealibere. and the ordinary 
prvtetllee are gA dlametcre In length, and are fliwd aa caet, 
without bring trlmmad np. The earriage la alao of atoel. weigh- 
ing 10 cwv 

Steel ahot baring tbrir Hdee amootbly dreeeed up are fre- 
quently emploved with the Whitworth gun. which ia peculiarly 
adapted foe firing aolid aboC, though hollow prq)Mlilce are alae 
naed 

Small anna rifled on tbia plan are better pulted for hard 
metal than leaden pr<^tl1ei : with tbe former great peoetm- 
ttooand aeenraoy are attainable. 

Wlp'er. 1. (ValiK Afotion.) A cam which pro- 
jects from a horizontal shaft and acts Periodically 
upon a toe whose elevation lifts the valve- rod and 
puppet- valve. 

Tbe tffipfr has uanally a rotary leclproeation ; when ^e 
rotary motloa Is continuous, it becooMS a wiper-wheel, which 
may have a number of cams acting consecutively io tbe course 
of a revolntion. 




(iS'maff-armd.) A steel implement having two 
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twisted hranchea ; it is screwed on the end of the 
ramrod, and carries a piece of cloth or aome tow for 
cleaning out the bore of a musket. One accompanies 
each musket iasned to the troops. Those of large 
si 2 e» used for cleaning out cannon, are fixed on a 
wooden staff, and are called worms. 

The wiper for ordnance is called a sponge. 

A cartrid^ for fowling in 
which the charge of shot has wiio ligaments. 

^7iT0*^twist. A kind of gun-barrel made of a 
ribbon of iron and steel, coiled around a mandrel 
and welded. The ribbon is made by welding to- 
other lamfnto of iron and steel or two qualities of 
iron, and drawing the same between rollei's into a 
ribbon. 

Worm. K (Or^iiaiice.) An implement for with- 
drawing the cartridge from a cannon, when it is not 
desired to fire the chaige. 

It courists of two branebsa of Iron or stool twtotod la rsvsns 
dliwetloas, aod attsebsd to a staff. They are otoJo of two stow, 

OM for fisid-fUDS sad tbo otbsr for Msgs aad gurisoa guna 

2. (Fire-arms.) A spiral wire on the end of tbe 
ramrod for withdrawing a chaige. A wad*kook. 

Xj^logOo^dlna. An explosive compound in- 
veiitM by Carl Dittmar of Chariot ten burg. Prussia. 

It Is s fluid of milky, reddish, or whits oolor»^aoo a si it s Bs y 
varying foom that of ordlnsry rirup to tbkk broth, aad to la- 
teuitod to bs Diixsd with eelluloss or other porous snbstsaes to 
form though H may bs uasd singly. 

It to compossd of nitric and sulpbune aoida, aad sithsr gly- 
csriDC-atareh. giyccriDs<riluloaa, glyesHos-maanlto, glycarlos- 
bsoa>to« or aoriogoua pubatoucs. 

Id iia prvpanttioo commsrclal sulphuric acid to bctltod with 
puIvcrlaMi charcoal until it to ftsad ftom nltrogsa aud uttalaa 
tba dsaaUy of 67* B. parts of this, or 1 part of the puriasd 
arid aud A part of fuming suipburto arid, ars lalxsd with 1 part 
of thoroughly puriOvd oTtrie arid, apselftc gravity 48* to 60* B., 
aod tbs mixture to allowsd to ttaoU Id a elooa vassal for frodi 
sight to fourtoau days, during which tints It to ault)setsd to 
bisato of hot dry air, for tha purposa of foMlng it fma 
nlirofse. 

Olycarioa-starcb to praparad by roasting storoh oo iron platoa 
antU ft turof reddish or yallowlab brown, and mixing it with 
glycarina of 80* B. or upward, fosa ftom foaty aoida. lima, and 
cblorioa. 

Olycartna<aUuloaa to prtparsd by tnatlDf sawdust, prribimbly 
from »tt wood, with diluto arid, aa hydrochloric, bolliog it wlta 
ao alkali, and aftarward drying, pulvariring, and roasting uaiil 
it turns of a yallowtob brown color ; it to than mlxad with ao- 
hydrous glycariue. 

Qiycarina-mauuita it praparad by thoroughly drying and 
puivarlring inanolto, and mlilog it with anhydrous glycarloa 
orao* B. 

Qiycarina-baniola to praparad by mlslog bannla, or btnsola- 
toluole, with anbydrout glycerine of 80* B. 

BUber of tha abow, or other xuitoble substance, analogously 
prepared, to mixed with tba add mixture above daacribad, io 
the proportfou of about 1 part to 8 or 10 of tha acids, and tha 
eompouod traited to a bath of pure water, or placed in an Iron 
or leaden vessel, when the aclda separate from tha nitrated 
eompouods ; the former being drawn off may be made Mrvke- 
^le for other purpoaRS. 

Tbe nitrateU iUDacaneea fraac^ from acid are placed In a bath 
of soda-lye and stirred until tbay impart a blue color to red- 
dened test-paper. 

They aia again washed in pore water, and then rendered 
anhydrous by being placed In flat cbaaibars and dried with 
sulphuric aciid and chloride of eaklum, at a tomparatura uot 
eiceedlug 60* C. 

A simple apparatus, ronstoiing of a tank, with ebamben or 
worms, aud provided with suitable connecting- pi pea, has bean 
eonirivad by the inventor, for inlxing and cooling tha com- 
pound. 

Dittmar*! patent, for dua^i'is. January 18. 1870, amhriMa 

** oeUaton, nitfo-calluloaa. nUrr^tareh, nltro-Btanuito, and 
nitnrglycarloe, mixed in varfoua combionttona, dapaudlng on 
the dagrae of stfangtb whkb it to derirad tha powder ahonM 
posMSi in a^pting its use to various purpoeas.** Bna Birauff* 

Zy«loid^ine. Another name for Xyloolodikb 
( which see). 

Cotton or other woody fiber treated with sulphuric 
and nitric acids. See GuH-COTTON . 
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Silencers 
I 

Back several weeks ago when an acquaintance of mine, 
who is a would-be gun expert and professes to know 
considerably more about the subject than I do (he 
probably does), found out that 1 was getting ready to put 
this book together, he immediately informed me that such 
units are no longer referred to as “silencers.” The term, 
“sound suppressor” is now the proper name for such an 
item and, according to him, no modem firearms stud«it 
who knows what he is doing would refer to such a noise 
reducer by any other name. Very well, I am old fashioned 
and don’t know what I am doing, but it will still be a 
silencer in this book. 

Regardless of whether it is called silencer, sound 
suppressor, sound modifier, sound moderator, or just 
plain muffler, it is good for just two things. First of all, if 
you are caught in possession of one, it will almost certainly 
get you a lengthy stay in a Federal prison or a healthy fine 
or likely, both. The only other thing a silencer is actually 
suited for is to kill some one at a distance without making a 
lot of noise. 

They do not have any practical use as a hunting or 
target weapon; so regardless of who may tell you that be or 
she wants a silencer on his or her .22 rifle so that he can 
hunt squirrels without disturbing his neighbors or so that 
he can target practice quietly, don’t be taken in. He either 
believes that you are a fool or else he is one. There are also 
any number of “cowboys” or “psuedo gangsters” to 




o o % 




I i 

Component pans qf Pistol Silencer consisting top-Sleeve, left 
center-barrel coupling, cenle/^^nter bushing, right center-end cap, 
bottom-outer sleeve 

whom such a device holds considerable appeal They 
desire to possess such an item simply because it is illegal 
and they think they are getting away with something. 
E)on’t fool with any of the above. If they express a desire 
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for such devices, insist that they build it themselves; 
because if you help them and they are caught with it, you 
will get into trouble, too, just as surely as the sun comes up 
in the East 

I still believe that the day will come when a person’s 
very existence may depend upon whether or not he has a 
weapon to defend himself and resist an enemy. These 
bocAs of mine are meant to show you a way to create a 
suitable weapon for these purposes if and when such a 
time does come. Then, it won’t make much difference 
whether <x not such a weapon is legal. The people on the 
opposite side will probably kill you if they catch you 
an3Tway. This book, then, will purport to show a way 
(notice I said “a” way — not “the” way) to build a 
satisfactory silencer using tools and materials readily 
available. I will attempt to show how to build one for the 
submachine gun described in Volume One of Home 
Workshop Guns for Defense and Resistance and one for 
the semi-automatic pistol shown in Volume Two of the 
series. These designs can be adapted to many other 
firearms simply by making suitable barrel adapters. 

Incidentally, I am afraid several people have the wrong 
idea about what I am trying to do in these books. My 
primary purpose is to show methods of manufacture and 
ways that the average man can make the various parts in 
his home workshop. 

The firearms designs are simply there to show a way to 
build such a weapon that can be modified, and probably 
improved on, in any number of ways. If you desire to 
change the designs, in any way, feel free to do sa How- 
ever, please don't write me or call me and ask me to 
redesign them for you; and don’t, for Heaven’s sake, tell 
me that you are building one of these guns and ask me to 



SMG Silencer Components 




Top-outer rubes. Left center-barrel bushing. Center-coupling, Right 
center-mussle cap. Lower left-barrel. Lower right-sleeve screen and 
insulation rolls not showrt 
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Home IVorkshop SMG with Silencer Aitaehed 
help you. If I did, it is possible, and probable, that I (and 
you) could be charged with conspiring to violate the 
Federal Firearms Laws. So if you ask me for help in these 
areas and I don’t answer back, it is not because I am too 
cheap to buy a stamp or unwilling to take the time. Quite 
the contrary, I simply want to avoid any legal hassle and I 
have a strong aversion tojail; so please, don’t get us both in 
trouble. 

Contrary to what some people may believe, I am not an 
anarchist nor a clandestine arms maker. Rather, I am but a 
simple country boy with barely enough sense to read and 
write. About ninety per cent of my working time is spent 
building and modifying target shotguns. The rest is spent 
on experimenting with firearms designs and I do not have 
either the time or inclination to build illegal weapons. I 
have a family to support and I could not do a very good job 
of it in Jail. 




The Home Workshop Silencer Installed on the Home Workshop Pistol 



II 

Whatever name you choose to call it by, the silencer 
works about the same way an automobile engine muffler 
does. Both have expansion chambers to allow the gasses 
to lose energy and some means of absorbing or slowing 
down the gasses which delays and spreads out the escape 
of these gasses somewhat Thus, the sharp crack that is 
in'esent without the silencer in place is reduced or altered, 
depending on the efficiency of the unit used. 

Contrary to what you may have seen on television or in 
the movies, silencers are long, bulky objects and not suited 
for use on revolvers due to the gas (and noise) leakage 
from the gap between the cylinder and barrel. Neither are 
they well suited to high-velocity cartridges since the 
ballistic crack of the bullet traveling at a velocity higher 
than the speed of sound is still present 




The Home Workshop Pistol with silencer unattached. To attach, 
simply remove muzzle cap and replace with silencer. 



The most suitable weapon for such an installation 
would be manually operated, closed breech gun firing a 
bullet slower than the speed of sound. If an automatic or 
semi-automatic weapon is used, noise from the moving 
action parts as well as escaping gas from the opening 
breech will make enough noise to considerably impair the 
efficiency of the silencer as such. Therefore, some means 
should be used to lock the breech shut for each shot and the 
action cycled manually even when using self-opening 
weapons. 

The designs shown here are about like most of the 
others, simply a series of sleeves, baffles, and absorbent 
materials enclosed in a tube with an opening for the barrel 
at one end and an exit hole for the bullet at the other. The 
clearance between the sleeve and the bullet should be as 
small as possible to hinder the flow of the gasses and 
prevent their rapid escape. 

Needless to say, the opening for the bullet’s passage 
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must be parrallel to, and concentric with, the bore, proper 
otherwise, you may wind up with bullets coming out the 
sides of the silencer housing. 

While I have shown rolled screen wire as the absorbent 
material in the expansion chambers of these designs, it is 
possible to use such material as steel wool or fiberglass 
insulation with equal effect, although it won’t last as long 
Discs of screen wire could be used in the forward end 
instead of the rolled fiberglass insulation with equal or 
better efficiency. It takes a lot of time and effort to cut and 
stack them into the unit, however, and the screen discs 
won’t last a great deal longer. 

If these devices are meant to be used on a firearm 
which fires a supersonic cartridge (bullet above the speed 




of sound) then it will be necessary to drill ports or holes in 
the barrel beginning slightly forward of the chamber which 
will allow enough gas to bleed off into the expansion 
chamber, thereby reducing the efficiency of the gasses and 
slowing the bullet to a subsonic velocity. 

A sturdy barrel coupling or mounting ring is essential to 
proper operation. This should be made to fit tightly around 
the barrel and threaded and screwed on or pressed and 
pinned in place. The designs shown here utilize threads to 
secure it However, many installations would be satis- 
factory pressed on and pinned. If the coupling hole is made 




SMG with silencer unattached. Since the barrel must be ported 
(vented) and is incorporated into the silencer assembly, a separate 
barrel would be necessary for use without the silencer. 
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My own Venicaf Milling Machine, set up to drill ventholes in silencer 
sleeve. Naturally, the machine has some chips and shavings on it 
since / // every day. With a machine such as this, together with a 

good lathe and some welding and heat treating equipment, almost 
anything that it is possible to make from metal can be built provided 
that the operator is capable of it 

comparatively small cost. 

The barrel coupling, center coupling, and the end cap 
can all be bored and turned to the correct outside dia* 
meters as shown in the drawing after which they are cut 
apart, the ends faced square, and the center holes threaded 
as required. The measurements given in the drawings are 
appropriate only if the same size outer lubes as the ones I 
used are available. These dimensions must be changed as 
required to accommodate whatever size tube material is 



^proximate ly .005 smaller than the outer barrel di- 
ameter and the barrel placed in a freezer overnight and 
the coupling heated to about 400 degrees F just before 
pressing it in place, a tight enough fit will result that with a 

cross pin added will never come loose. 

The barrel coupling for my semi-automatic pistol is 

built to the same dimensions as the barrel muzzel cap, 

which it replaces, except that it must be made longer and 

the forward end is a larger diameter to accommodate the 

rear end of the silencer body. Probably the easiest and 

cheapest source of material would be an automobile rear 

axle, which can usually be obtained from salvage yards at 




AU Ike material required to construct a silencer, except for screen and 
insulation A section of automobile rear axle, shock absorber tubing, 
and a section of discarded military rifle barrel 

available to you. The thread specifications can also be 
modified to your requirements. 

A sleeve approximately 8" long is turned and threaded 
on each end. One end will screw into the outer end of the 
barrel coupling. The end cap screws onto the other end, 
the flanged portions supporting and securing the outer 
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Tubing for silencer bodies can be obtained from discarded automobile 
shock absorbers. 



tube in place. 

This sleeve should be bored, reamed, and lapped to an 
inside diameter slightly larger than the bullet diameter. A 
section of discarded rifle barrel can be utilized here. A .30 
caliber 8 mm barrel can be reamed to .358-.360 for the 
.380 caliber. Hand and chucking reamers are available 
from machine tool supply houses at modest cost which, 
when fitted with an extension long enough to reach from one 
end of the bore to the other, will ream the inside to the prc^r 
dimension which will be some two to five thousandths of 
an inch larger than the bullet diameter. 




Sawing a shock apart to obtain tubing for the silencer body. 



A sleeve for the .32 ACP caliber can be made from any 
barrel of .30 caliber or less. In this instance, the finished 
inside diameter should be .312" to .316". 

The .22 caliber sleeve can be made from dicarded. 22 
caliber barrel stock by reaming to an inside diameter of 



.225" to .229". 

Before the final reaming and lapping operations are 
performed on the sleeve, four parallel rows of vent holes 
should be drilled along the axis of the bore. These allow 
gas to vent into the absorbent material surrounding the 
sleeve which, in turn, deadens and muffles the sound. 
These holes should be evenly spaced around the cir- 
cumference of the bore in four rows spaced 90 degrees 
apart with nine holes spaced .375" (%") center to center 
between the barrel coupling and center coupling and four 
more rows of eight holes each between the center coupling 
and muzzle cap. These holes should be . 1 875" to .200" in 
diameter for the .22 caliber silencer and can be .250" to 
.300' for the .32 or .380. If these holes aredrilled before 
the final inside diameter of the sleeve is reamed and 
lapped, any burrs thrown up on the inside surfaces will be 
removed by the final reaming. 




Sleeve with barrel coupling, center bushing, and end cap in place, 
shown with outer tube underneath. 



Drilling these vent holes, perpendicular to the bore, 
evenly spaced, and in a straight line is best done in a 
vertical milling machine. The next best alternative would 
be holding the sleeve in a lathe milling attachment and 
feeding it into the drill, turning in the lathe chuck. Lacking 
either of these, a drillpress or hand drill may be used 
provided that the hole locations are properly center 
punched and started with center drills. This procedure is 
described in detail in Volume One of the Home Workshop 
Guns for Defense and Resistance. 




Silencer with outer body partly assembled showing screen roll in 
position. 



The outer tube can be made from various types of 
tubing, pipe, etc., the only requirements being that it is 
fairly stiff and consistently round for its entire length. 
Automobile shock absorber bodies contain material well 
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suited to this application and usually service stations and 

garages that install shocks on automobiles are happy to 

give away the worn shocks that they have removed, just to get 

rid of them. The inside cylinder on the one I used for this 

installation measured 1.075" in outside diameter and 

.975" inside diameter which means it has a wall thickness 

of .050". This cylinder was cut to a length of 7.750" and 

then ends squared in the lathe, thus creating a satisfactory 

outside sleeve for the silencer with a minimum amount of 
expense and labor. As previously mentioned, the outer 

and inner diameters of such cylinders salvaged from shock 

absorbers varies considerably and the diameters of the 

barrel coupling, center coupling, and end cap must be 

modified from the dimensions shown in the drawings to 

match the diameters of whatever cylinder of tube that you 

come up with. 




Sleevt with screen roll and insulation in place 

The parts should now be blued or finished in whatever 
fashion that you desire. Hot nitrate bluing is described in 
Volume One of Home Workshop Guns for Defense and 
Resistance and instructions on how to apply a rust blue are 
contained in Volume Two. 

If the end cap and barrel coupling are knurled around 
the circumference of the exposed portions as shown in the 
pictures, it not only improves the appearance but also 
provides a gripping surface to grasp with the fingers when 
tightening or loosening these parts. 




Common metal window screen can be salvaged from buildings, is 
available from hardware and building supply stores. Can be cut with 
sheet metal shears. 




Metal screen is cut to proper widtK using sleeve as guide. 

The silencer is initially assembled by screwing the 
barrel coupling in place on the end of the pistol barrel 
replacing the ori^nal muzzle cap. The sleeve is then 
threaded into the other side of the barrel coupling until it 
butts up against the pistol barrel muzzle. It is then locked 
in place with a set screw as shown. 

A strip of metal screen wire just wide enough to Ht 
between the barrel coupling and center bushing is wound 
tightly around the barrel until it fills the space between the 
barrel coupling and center bushing. The outside diameter 
of this screen roll should be such that the outer tube will 
just slip over it 

The front portion between the center bushing and 

muzzle cap should be filled loosely with a roll of fiber glass 

insulation, steel wool, or whatever other sound-absorbent 

material you deem appropriate. An acquaintance of mine, 
who experiments with items such as this, told me that 

‘‘silly putty'’ works well for this; but I have always used 

the rolled fiber glass as shown. 

To assemble, the fiberglass strip is rolled loosely 

around the sleeve and the outer tube slid over it back to the 

center coupling, at which time the screen is wound around 

the sleeve and the outer tube pushed over it and to the rear 

until it contacts the shoulder of the barrel coupling. The 

end cap is now screwed onto the end of the sleeve, the 

shoulder supporting and securing the outer tube in place. 
The unit is now ready to test fire. As with any firearm 

being tested for the first time, precautions should be taken 

to avoid injury in the event that the unit should blow apart. 
At least, wear a heavy glove and hold the gun around the 

comer of a building or around a tree, or best of all, under a 

heavy board so that your face and body will be protected in 

case parts and pieces do start flying. 
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turning down drill shank and boring an extension toaslip/itoverihe Handandchuckingreamerscanbehadinjustaboutanysizedesired. 

drill shank. Silver solder in place. Available from machine tool supply houses. 



Hole is sianed with center drill 




Hole is drilled lo required depth using proper size drill. Smoother, more accurate holes result in most instances if a smaller drill is 
used/inl followed by the larger full size drill 
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Tubing is cut to proper length and faced square on ends. 










Ends of sleeve are threaded to receive barrel connector and muzzle cap. 
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Set up to ream sleeve to .228 1.D. Reamer is fed in slowly, cleaned frequently, plenty of lubricant is used 
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DRILL J»G 



'^r«04 
iO * ^ 



Jig to locate and drill vent holes in silencer sleeve. 



Jig, shown with sleeve in place. 
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Assembly begins by installing barrel busking on barrel 



Screen roll is placed around barrel and rear outer lube pushed over it 



End view of drill jig with clamp removed. Vee ways can be cut with JUe if no milling machine is available. 
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The sub machine gun silencer is made pretty much the 



same way as the pistol silencer except that a barrel 
bushing is made to screw onto the rear end of the barrel in 
place of the barrel lock nut and is locked in place with a set 
screw. 

A barrel coupling is made to screw on to the end of the 

barrel which must be threaded to receive it and a sleeve 

then screwed into the front side of the barrel coupling until 

it butts against the muzzle end of the barrel. The muzzle 
cap, in turn, screws onto the end of the sleeve supporting 

and securing the outer tubes in place in the same fashion as 

the pistol installation. 




Coupling and sleeve are then connected to barrel. 



Drill Jig ready Jbr use with drill press. 
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After Ike first two holes are drilled, the clamp is loosened the sleeve 
slid forward until the last hole drilled is in line with the first hole in the 
jig. a locating pin inserted to keep it aligned and the clamp 
r«ighlened Another hole can now be drilled through the second hole 
in the jig. This process is repealed until the operation is completed 



The first hole in the process of drilling. Hole is drilled entirely through 
sleeve thereby producing both top and bottom row at the same lime, 
with but a single operation. 



The sleeve, in this instance, is five inches long. Here 
again, a shot-out or discarded military rifle barrel section 
can be used. The inside diameter, assuming the 9 mm 
Luger or Parabellum cartridge is used, should be .358"- 
.362". Four parallel rows of 5/ 16" (.3 125") holes, spaced 
center to center, should be drilled before the finished 
inside diameter is reamed and lapped 

Four rows of 5/16" holes spaced apart are also 
drilled into the barrel. Actually, only two rows are 
required (I should have mentioned this earlier) since the 
drill can go in at the top, through the bore, and out the 




Insulation is then roiled around the sleeve and front outer tube pushed 
over It 






The drill Jig showing use with a hand drill, the Jig should be bolted to something solid when used in this manner. 
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bottom side, thereby drilling two holes with but a single 
operation. These holes should begin approximately I Vi" 
forward of the chamber and end just behind the barrel 
coupling. 

Burrs will be thrown up inside the bore by the drill’s 
entry and exit into and out of the bore. Therefore, it will be 
necessary to lap the rifled portion after the ports are drilled 
by casting a lead lap around a steel rod as described in the 
barrel making chapter of Volume One of this series. The 
occurrence of these burrs can be greatly reduced by 
pouring the bore full of molten lead before the ports are 
drilled and driving the lead core out with a close-fitting rod 
after the drilling is complete. 

Drilling with a hand drill can be made much easier and 
more precise by constructing a simple drill jig as shown in 

the drawing and photographs. This jig is simply a pair of 
Vee blocks bolted together, with a pair of holes located 
with the same spacing as the holes you intend to drill 
intersecting the center line of the top Vee block. 




SMG Barrel with barrel bushing and coupling in place. 



In practice, the sleeve in which the holes are to be 
drilled is clamped between your Vee blocks with the drill 
holes properly located to drill the first two holes. After 
these are drilled, the sleeve is slid forward or back until 
only one hole in the sleeve is lined up with the front hole 
in the jig. A locating pin of the same size as the drilled hole 
is pushed through both the jig opening, thus locating the 
holes the same exact distance apart and precisely in line. 
This process is repeated, one hole at a time, until the row is 
completed, at which time the sleeve is rotated 90 degrees 
and the process repeated. 



The assembled silencer ready for installation. 
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SMG silencer components: outer lubes and muzzle cap not installed. 

Discarded shock absorbers are again the source of 
material for the outer tubes. This time the outside housing 
of two shocks are usedftwo outer tubes are used) by cut- 
ting to the proper length and facing the ends square 
smooth. The ones I used had an inside diameter of 1.7 SO" 
and an outside diameter of 1.8S0". Here again, if the 
tubes that you use are of a slightly different size, the coup- 
ling bushing and end cap diameter must be adjusted 
accordingly. 

This silencer is assembled practically the same way as 
the pistol silencer, except that after the barrel bushing is 
secured in place on the chamber end of the barrel, a tightly 
wound roll of screen is placed around the barrel and the 
rear outer tube slipped over it, the rear end slipping over 

and against the shoulders of the barrel bushing. The barrel 
coupling is now screwed onto the end of the barrel, thus 

securing the outer tube in place. The sleeve is now 
screwed into the forward end of the barrel coupling, a roll 




SMO barrel and sleeve assembled with bushing, coupling and muss le 
cap in place. 



of fiber glass insulation wound tightly around it, and the 
fixMit outer tube slipped over it The end cap is now 
screwed ti^tly in place, which in turn locates and holds 
the outer tube between die shoulders on the barrel coup- 
ling and the end cap. 

The unit is now ready to test fire, using the same 
precautions described earlier. 



While the designs shown here are meant to be used on 
my own weapons designs, there is no reason why they can- 
not be adapted to other suitable weapons. On rifles and 
pistols where most, or all, of the barrel is exposed, the vent 

boles can be drilled in the barrel proper, a rear and center 
bushing installed on the barrel, and the muzzle end of the 

barrel threaded to receive an end cap which would secure 

the entire assembly in place. Where an installation is 

desired on a weapon which has the barrel partly or totally 

enclosed, the muzzle end of the barrel would be threaded 

to receive a barrel coupling as shown in the pistol design. 

The thread diameter might have to be slightly different; 

otherwise, the same dimensions should suffice. 



We read about and see little sketches, etc., of silencers 
clamped and sometimes even taped to rifle and pistol 
barrels, made from tin cans, copper tubing, and the like. 
These are seldom, it ever, satisfactory. Such a flimsy, 
haphazard fabrication is usually only a figment of some- 
one’s imagination and has no practical value. While it is 
true that the designs shown here require a little bit of 
machine work and perhaps a day’s time to build one, the 
result, if properly done, will be a sturdy, rigid assembly 
that will remain in line with the bore and not shoot loose. 
Then, too, these units can be repacked with new screen 
and insulation rolls time after time, thus restoring them to 
new condition over and over again. It would seem to me 
that the extra effort required is worthwhile. 



In closing, let me say once more that unless you plan to 
assassinate someone, you very probably don’t have any 

business with either of the units described here. The 
Federal Goverment has a number of penitentiaries scat- 
tered around the country just waiting for people that they 
catch with something like what is described in this book. 
Don’t let them catch you. 



Bill Holmes 

Fayetteville, Arkansas 1980 
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CHAFTEA I 

CHAftACTERISTICS OP BOOBYTtAPS 

SecHon t IKTRODUCTION 

Purpose ond Scope 
0 . This manual contains procedures, tKhniques. and expedients 
for the instruct Jon of the soldier In the assembly, use. detection, and 



). Type* ef heebyfropi 

A hoobytrap is an explosive charge cunningly contrived to be 
fired by an unsuspecting person who disturbs an apparently harm- 
less object or po^orms a presumably safe act Two types are in use 
— improvised and manufactured. Improvised booby traps are assem- 
bled Iramapedai I y provided material or constructed from materials 
gecerally aaed for o^er purposes. Manfactured boobytrsps are 
diriy trick devices ?nade at a factory for issue to troops. They 
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usually Imitats soma objact or artkla that haa aouvcnir appaal or 
ikat may be used by the tar^ to advantage. 

4. A«OTvnblin4 beobytrops 

A boobytrap consists of a main charge, hratg devka, standard 
bass (not alwayi used) , and detonator. Another Item, Che universal 
destructor, is an adapter for ioatalUng a flring device assembly in a 
loaded projectile cr bomb to make an improvised boobytrap. Abo, ^ 
firing device assemblies are often sttaehed to the main charge by t»« stowi 

means of a length of detonating cord. simis imosivc 
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9 . 

e. Ajib 7 ecaDomaden iaaoe apeoaJ inatnictiocia for the uae of 
bootTtnpe witlkin tlieij fcsuaud Svppliea ut aottLoriaed end prm 
B Tided aa required to meet bcobytnppinq needa. 

h. Army and hightr commanders deiag^te authority to lay 
boobylnpa to aa low aa divialoa coammndere. All hicher command* 
on, Imwaver, may revoke thia authority for a dcAinte or indefinito 
period, ai tha UurtaraJ sUualioa may require. 

a Reeorda of all bocbjtrepa laid are prepared and forwarded 
to hi^MT baadquariara. 
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Sm«m II. RAMMINO 

Id. Mo<ti 

a. The isvaioua use of local ccaources and standard itema ii 
important in makifig effaeuve boobytrapa. Th^ must be aiinple 
to cenftnettoo, readily diaguiacd, and deadly. They may prodoca 
pttomiottji ■aerpectod rtoulta It eoocaieed In fly cunning and built to various 
forma. Boobytrapa cauee uDcertatoty and auapidon to the mind 
of the easmy. may aurpriae him. fniatrato his plana, and 
iupirt to hia addiare a fear of tha unknown. 

h. In withdrawal. boob>'trape may be used in much the same way 
aa ooiaance mioea. Bulldingt and other forma of aheltar, roada, 
paths, dieeretosa around obaudes. road blocks, bridgaa. lorda. 
and eiaiiar areas are aui table locations for eoocaaling boobylnpa. 

0. )o defense, boobytrapa. placed in the path of the enemy at 
AtvMosM stomtogic locabofts in suiBeiont Dunbara. sony impado his pfogi em. 

praeent detailed raconaoiaaance. and delay diaaming and ramoval 
of minsdelda .. 

V 

t|. ioik PHodplee 

Certain basic prineiplaa. as old aa warfare itself, jnust be followed 
W to get the optimum benefit from boobytrapa. Knowledge of these 

principles will aid the eo idler, not only in placing Wbylrapa 
eaocrUv. but in detecting and avoiding tho.to of the enemy. 
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CHAPTB 2 

USE OF BOOBYTBAPS 

Ssdfam I. tA 3 C CKPCTIME 

I. Torileol Wodplei 

Boobytrapa supplemeat min^aids by tocreastog thrir ohgter Is 
sato^ Th^ to coofualon of the enemy, inflict cmaJtie^ 
destroy material, and lower morale Boobytrapa an usually laid 
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a. OWTACLt» 
lOAO fcOCO. PHILM 
riKi. um», rrc, 

All ifrIAL lOCA.nONS 



nusulf 

tbUSE 

AttNA 

OfVkCI 



e, ^nifiiHo fiACu 
«4 At lU ID NC iH’lAfKZa 

AMO m UMvi wmik 

tClDKAl MAT iaOVC 6l 
OATfUt. MUT CrMtOfS 'AT Off 




iMm 

U'lOUVD 

CAltON 



1 i«jtts w;m^ 

iMlr^tA's MAY te iAiTa>. tx« W'£/ 
UNEVK1ED OnONAIION C« A 
MCltOH INCbfDIAlY OI FXHO$IV( J 
lOOlYttA' AlAT SCAITEt rHQO'S 01 
DirOUt THEM IMTO A MOU HEAVUT Urp 
AMA. 



p. A"ui TO cuiiostrr 
•OOATTIaPS UiD in 

lOio PosmoNi ro dmi 
TMi cbiiowa cr iBMUc 

9 KUPP 

PUMMT auOIVIKAFS. COHI^StMlY 
KPEATB. MAT INCOUIAOE CAPHEIMU 
AN 0«VI0IJ» lOCIrTDA' MAT NAtf 
AMOrmt AHO PCIUAPI A M 
DiAOit Of«. 



12. LocoHon af Chor^M 

0 . Preyvaro^'oiv. Sm&ll compact boobytrape axe the rooftt deaixe* 
able for use in raids in enemy* held territcry. Bach nieraber of a 
team most carry his own supplies and be at!e lo opiate iodepen- 
deotiy. Boobytraps should be assembled, except for the aitachmeDt 
of the ftrfng device, before enterinf enemy ierritorv. Thia will 



reduce ihe work at the site Co the nunirnmn. 

h. LoecHcn. Charge should be placed where they wilt do the 
oMiet damage. A charge detonated agamst a stone wall will expend 
its force in magnified intenaity away from the wall. The force of an 
aiploaion on tht ground wiU affect the surrounding air more if the 
^targe is placed on a hard surface. This defiecta the explosive 
wave upward. A charge detonating 6 to 10 feet above the ground 
wSH damage a larger area than one laid on ar below the surface. 

c. Ckanclefiitiet. M&ny inexpensive boobytraps, simple to make 
and easy co ley. will dela>* and confuse the enemy more than a small 
number of the expensive and complex kind. Complex inechaiiiSRii 

13 

Met ttiore, recpiin more edre In laying, and offer little more advafi- 

tage than the simple type. 

IX fiMDAA^WOfiet 

Complete reconnaisaaDce of an area is ^ential to good plauung. 
Without 1h»R And the preparation of a program, boohytraps may 
not be used effertively. Boob /trap teams are beat suited to surrey a 
cooibec area to drderniine its boebytrapping poaaihilitiw. 

14. Hwt 0# ripAiiUimi 

o. The commander with authority to use boobytrape coordinates 
bis plans with other tactical plans. Timing of boobytnp operations 
with movement plans is eztnsnely essential. Boobytrape should 
not be laid in areas where friendlv croope will remain for anv 
apprcciahle length of tima Plans will indicate what Is to be done, 

where swH when >t vil 1 he done, and tlw tronpa 1a be ti.wd Oen 'rally , 
Uaioed troops axe amignad such Uuks, 

b 1>ie plae anthAnae* the nee of hAnl>/trap« and Ihe lyrww and 
deoaities reoutresi in specified areas, depending on the terraiB. time. 
|WM>A'»we(. and material availahle. The completion oC the detailed 
plan Is delegated to the commander responsible for installation. 
Materiala are obtaiocd from unit supply stocks on the boals of the 
propooed setioa. 

«. Complete coordination between liia lioupi.uiiuiuimlsi and the 
officer supervising boobytrap artlvities is casontial. The area should 
be evacuated unmediaUly following the completion of the Job. 

d. The coflimanderiAsUlhng boobytrape prepares a deUi led plan 
iodkatiag the sita sad the location, number, typix and setting. He 
assigns bo^iyirap teams to specific areas and the laying of speci' 
Red types. Hie plaa covers arrangements for supplies and transpor* 
tatioo and designated the location where all preliminary work on 
bn^bytrapa will be dooa. Time tables are cotabliuhcd to insure com 
pletaoo of the work to comply with withdrawal phases of tactical 
plane. 

e. in hasty withdrawal, when there is no time for planning, each 
team will be given a supply of material with instruLtioos fui nuikiiig 
the best poaaibie use of it in the time allowed. 

f. Boobytrap plaiuuflg must give proper cou^deration to all 
known characteristics of the ejwniy . Idembera of touna should study 
the pexronaJ habits of enemy soldiers, constantly devising new 
methods to surprise them. Repetibons may soon become a pattern 
easQy detected by an alert enemy. 

g. Withdrawal operations are the most desirable of all for laying 
boolQrtnps. When an enemy meets a boobytzap al the first c4xtacle, 
his progress throughout the area will be dehyed eves Ihou^ no 
others have been laid, A few deadly boobytrape and many daoimiea. 
laid indiscriminately, can raspi re great caution. Dummica, Iwwever, 
should be unserviceable or useless items. Never throw away mater* 
ial that may return bo plague friendly forces ! 

14 



SwgoD VI ffinAUATIOM 

15. tDmtnritilVw 

c. A commander authorized to use boobytrape is rasponaibla for 
all witlno hh sohe of coounand. He will keep sdeqGata records 
shoving their type. Dumber, and iocstion. and prepare infomutiim 
on tboe* laid and on practices followed by the amuny. 

b. Management of bo^^bytrap services may be delegated to the 
engineer staff oiRcer. 




BOOBYTRAPS 




Iti SCALE \^so’'666 



c. Unit commAiiilen must knew (he location oE all boobytrmpt 
in their areas and ke«p all subordinatee so sdTised. Subordinate 
are also rsponsible for reporting to higher headcruarters all xmw 
inforiDatioii obtained on enem; boobytraps. 

d. Ofneers responsible for iaxing boobytrape prepare plans, 
anparvUe prelinunary prepara tioos, and direct their instatlataoa 
They forward to proper aatfaor^ty a detailed report of thett pro- 
gii III adrise all conceraed when <-hang«s are made, and report 
to engineer intelligence nnlts the discovery of any new aiacy 
devices or low-eunaiag (Vactices 

c. EhigiAecr and infantry units, with special training, have the 
reeponaibolity of installing and rMUtraliamg bodiytrapa. SiQce 
adequate numbers of trainees may not always be available, all 
tzwpi are given familiaelty m^bruetioo in boobytrapping. 



14. Sieo 

all aetivitifls involving explosjves, boobytrapping is dan* 
gerous only because of itiisCah^ men make. Prescribed methods 
must be followed explicitly in the interest of poraonai safety and 
overall effectiveness. 

a. Before assembly Ing a boobytrap, all eofflponeota aho\ild bt 
Inspected for serviceabiUty. They must be complete and In workinf 
order. Ail saf etim and triggering devices must be checked to Insora 
proper action, and for rust or dents that rm^t intarfen with me> 
cK^nigAi setlon. 

h. 1/ a boobytrapping plan is not available, one must be pceparod 
OQ arrivaJ at the site, so that the material obtained will be re^ured 
items only. A central control point should be established in each 
boobytrap area where supplies may be unloaded and from which 
directioiis may be given. In areas vhtf e many boobytrape are cob* 
centraUd, safe passage routci from the control point to each loco* 
tion most be marked clearly. Lines or tape may be uaefol where 
vegetation is heavy. The control mao is the key mao. 

e. Several teams may operate from one cootrof polirt. Each 
team (lanly more than two men) Is anJgned to a spedfte aim 
and suppllea are issued only as needed. Each detail coounandcr 
most certain that eveiy man kaowa lus lob and is eompetat 

to do It. Teams will remain separated eo that one may not enffer 
from the mistake of anothw. When a job is completed. aD tewme 

must report to control man before going elsewhere. 

d. One person in each team is designated leader to directall work. 
If possible, members of a team will avoid working cloee toget^ 
when a boobytrap la sssembled. One cnember should do all technical 
work end tbe other be a helper to carry supplies, proa'ide aseistance 
needed, end learn the skills needed. 

e. Bonbytraps laid during raids into enemy held territory ahould 
be small, simple, and easily installed. Bach member of a party muat 
carry the supplies he needs. The use of boobytrape under these 
conditions, when accurate records are imposeible. may be a haaard 
to friendly troops if raids into the same area should become nccea* 
saiy, 

/. Procedure for hutaillng boobytraps is as follows: 

<1) Select the site that will produce Ihe optimum effect when 
(he boobytrap is actuated. 

(2) Lay the charge, then protect and eoncAl it 
(8) Anchor the boobytrap securely, with ns ib, wire. rope, or 
wedfea.if necessary. 

( 4 ) Camo u flage or conceal, i f necessary . 

(6) Teams arm boob/trsps systematically, working toward 
a safe area. 

(6) Leave the boobytrap ped area clean. Carry away all items 
that might bet^ tbe work that has bees done, such as 
ktose dirt, empty boxes, tape, and broken vegetation. 
Obliterate footprints. 

17 . ftepwiing, ftecerdleg. end MaHCng 

Boobytraps are reported and recorded for the iaformatwQ of 
tf ^ ti **** commanders and the protection of friendly troops from 



casual^. Boobytrap installations are reported and recorded aa 
nuiaa&ce minefidda. wbetbar the area contains both boobytrape 
and minee or boobytraps aJoue. 

^ /ieporti 

(1> /atraf. This ia transmitted by the faateat neana available 
eonaistant with signal aeeurily. It includee the location of 
the boobytrap ped area selected, the number and type of 
mines to be laid (if anutank mJnea are boobytrspped), 
tkoobytrapa to be laid, the estimated starting and complet- 
ing time, and the tactjcal purpose The report la initiated 
by the commander authorised to lay the held and for- 
ward rd to hifhtf headquartera 
(2) /uifMCton 0 / toytng. This report ia traoamitted by the 
faaUat meani available conaiatent with aignal security. 
U contains the location and extent of the field, total Dum- 
ber of BuDea and boobytrapa to be laid, and alimated 
time of completion. The oommander of the unit inatalling 

16 



l 5 ^d sends the report to the carnmander that direeted 
him to lay it 

{$) Completiofi. The report of ecmpletion is tranamittad by 
the fastest possible It eontmna the nsber and 
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tjpe at b o iibflr api laid, iMAtlOD ojod at mt at ttu ieU 
or WA and Ui* of compl«tf<M- report la 
irtrdad to «nnj l«vd. Whm boobftnpt an bid, aitbar 
aloM or vitftL minaa, tfaa raport ol lAt«rt $ad tba rapoal 
of faiitittiifn of lajin^ will iootoda tfio MtifiMted txot^sar 
<d booMrspa to bo placed and tho report of eoDpletion. 
the Dexzkber ph ^ fil 

Jiaaorda. Buubylrips uo rooorded aa aoliaiieo flakta on 
Uu ftaadard mine AoU recor d form It ia flUed in aj ftiOoin: 

(1) ’nie geocnl kxAtiona are ahown oo tho ahetdi, tuloc the 
aiFpiopriito symbol BoofaTtmpiwd areaa or boildiiici are lettered 
isiaUj,"A^ bemg the netreat to thottenv. 

(2> aomber, typtt, loeatloaa, aod metboda of operaiioo of 
boobsrtrepa are entacd ia the NOTES aectioB of tho form If space 
ia laAiag, addltioaal ahe eta maj be attached. If the Uwhytr ap eaa- 
■ot be adeqoatelj descr.bed ia a few short saHeocea, a sketch of 
miBliei::?! details will be iocladad. 

(B) Tho record Is prepared dioeHanooBsIr vtth the Uyia# of 
the boobytnp tad forwarded throosb chawn^ to rap l*v«l with> 
oot delaj. If a standard farm la M sTaiUblo. ttie data r e quirwi 
meat ba entered and snbenitted en an expedient form 

(4) Nuisance nune Helds eontalnii« both miaea and boobytrein 
are recorded aa prceenbed in FU When tho ipecifle ioeatioaa 
of boobftrapa and nunofactored deries anoot be Momtstf cw 
eerdadlpeattemd laphic ut open areea) their ouaber and tjpe ace 
entered in the notes scettoa of tho foim and identiAed bf frtd co«- 

a JferJMij* Boobpteps are marked bp special trianfnlar ai|pai 
painted red on both sides. On the ude faeinc swap from tho da&anr 
area, s 8-ineh riiaiMter white diae,is centered in the trisafle aod 
the word BOCBYTRAPS is painted in whits aetesa tho top In !• 
inch letters. The STAN AG or new aim » aimiUr weeept for the !• 
inch n^te stripe below the InaerlptlQn. Sgoa may be mads of mstah 
wood, piaitlc* or similar material. They ere placed shore freond. 
vlfhi-snf led apex downwards, on wire Cmem, trees, or doors, win- 
dows. or other objects or by pushing the spSB in the evocod. Thoas 
working tifna are Med by all troops to idsBtuy frlmdlyboohytrapa 
during Che period preceding withdrawal from sm sirea. or to warn 
friendly forces of the presence of settee memy hoobytnps. 

IB 




d. A bandonmaU. When a boob y tr apped arM tn the 

mMmy» ail marken. wire, etc., are remo v ed. 

a S(pnL Signs are also used to mark enmny boob ytr ape or booby- 
trapped areas. 




IP 

CHAFTBI 3 

hOCBYTtAFflNG EQUIPMENT 
S»dttn t. W«0 OCVICSS 

IE. MveGrttfen 

Many triggering devices are available for use in boobytrape. They 
Inctode fuses, igniters, and firing devices. All U.S. standard ftriaf 
devices have the following sdvantegss over Improvisations; escah- 
iLihed supply, speed of installation, dependability of functioning, 
resistance to weather, and safety. All ha vs a standard base coupling 
which they may readily be attached to a variety at charges. For 
mors detailed Information see TM9-LS7&-200. 

It. MtAl ^ T HHAf Oewice 

s. Charecterutiea 




b. Fwwtwmnp. 

A pressurt of 30 pounds or more on the pressure cap moves the 
trigger pin downward until the striker spindle passes through the 
keyhole aloe This releases the striker to Are the percussion cap, 




9. /aiCoi&'v. 

(1) Remove protective cap from base azkd crimp on a pop- 
eieetric blasting cap. Crttaper /sws sAowtd b$ pfaoad no 
fofiAar tkon i«ek from open and af bbsteeg oop. 
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(2) AMonhW $>proQ<ed pr«Mur« b«^ u>d qpffliiftn rod oad 
K nw in top of prouuro c4p. If noode^ 

(8> AtUch trihg device mwnhty to ftnadnrd hoM. 

(4) Attich firing doriu uumbly to ehirfo. 




d. Armine . BcmoTc ufety clip Ant and pontMC ptm bat 




(1) tuart b&cth of wfro, Djiit orlcinAl pin in iimIIIh 
■afotr pin kok. 

it) lUplacoaafoty cHprif aToikbb. 

(9> Sopanto ftrinr d«vko aad ojtpiooiTO block. 

Unacrow atandard boM frocn firing doricc 




MM 00 m m tmtn 

1111^ M «• M» M 




b. 

Apnllof3to5Qi.oa trip win wfthdrawB Upvod ad of 
pin fncB rplit hr tfl of ctrlka. Ikia fren atnker to Aro tka 
sien cap. 




(I) TTrti>o»a [iiiilm lino t >ji 

it) WKk criinpon. attach Uiatang enp to alandaid boae. 
Cnrf^ar /aiM shomld bt fta^ed no fnriker Ikon fi ta. 
/row opon ond of bbafinp cap. 
iS) Attach Arin< dovioa aaacfiiblr to charge. 



tomo fotunvu 




(1) Anchor trip wire and faaUn othar and to paU ring. 

(2) Rbdoti locking wfaty pin Arct and poaibV^ tnftty pin 



bat. 



a. Ditamiiap. 

( 1 ) laaart nail, bngth of wire, or original w#«ty pin in pool* 
tiva safety pin hole lint. 

<2) ^aart a ^miUr pin in locking safety pin hde. 

<8) Cut trip wire » 

(4) Separate Aring device and charge. 









1. m ArtMlalaeM Aring Device 
c. Charoetenettcr. 



00 «/lt la « !• 



lOf d Acfl** 
win Hi— »tn 






Mwi ¥ 
lOlfc 







POOR MAN'S JAMES BOND Vol • 3 



242 



BOOBYTRAPS 







Mlftii «aC 


Pb« vnl>« vKh ie*M 




•••Xl hrf* wf-V 


MX 




29 




b, Fynetianinp. 
(1) Poll. 


24 



A pull 6 to 10 lb. on Uut trip win r&taes rekoM pin 
UAtil fthouldor ptftnw coTU^rictioci la bvreL acrikcr 
Jrwj th«n ipringopcn. rolouinf strDior to Are percudston 

CEfU 

(2) Tenaioa-raiMM, 

Rdeftjc of Unaloa (cnttiof of tiut trip wire) pormita 
aprinf-drivon atrikar to mov« forward, Mpanco froir 
releaao and fire percuiaion eao. 

K>»nv« lAFITY TIE^WM 

riN ' 




Uffrr NN 



e. /Mtotitnp. 

( 1 ) Rone u proUctive cap. 

<2) With crimpera. atta^ biaatinf cap to standard baaa. 
Crimper iAw$ akouid 6e pioced no /artAer thaA fi m. 
/rvm open end of Moetinp cap. 

Attach Ariflf device aiaecably to anchored charft (muat 
be firm enough to withataad pull of at leaat 20 lb.>. 
Socure one end of trip wire to anchor and pkee other 
end in hole jn winch. 

<6) WHh knurled knob draw up trip wire onti) kckinf 



(9) 

(i) 




oat canlj', adjuat winch winding 
(2) With cord, poll oat poaitive eafctj pin. Ttua ahooU poll 
out eaeily. If not, dieimwmMe and inspect 





lOfflONO lARPr 

SMAUCOmt 



a. iX ear a ua p. 

{!> InaertleActhof wire, nail, or cottar pin in pooiliTeeafa^ 

pia hol& 

(2> Inaert length of wire, nail, of safety ^ in loddn^aafetr 
pinhole. 

<9) Ctaadc both ends end eat trip wire. 

(4) Separate firixif doviee from charge. 

NaU. Insert ponhre ee/efy pan firtt Od trip wire ket 




Jift&ac.or lemovinf retaialnp wdfht releaaea atrilur to Are 
the pveoanoo cap. 




(1) Insert a le&itli of 10*gafe wire lo interceptor V hle. 
Bend sli«htlr to prevont droppmr out. 



t2) Reniove esuJl cottv pin from aafety pis. 

<S) Holdlsf relesM plate down, replace safetr pin with lenfth 
of No. 19 wire. Bend wire slightly to prevent dropping 
oat 

(4) Reznove protective cap from base and with criapen, 
attach bleating cap. Crimper ;oue should be ptoeed mo 
farther tAan % from opm end of btaatine cap. 

(5> Secure firing device aaaonbly in charge. 
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I4.1MNO WT 
lAT LtArr 9 Lft ) 



PRtCnON 

ChiTEft 



r.A9fi 

eOMFOuMS 






ETMOAAC TMRC4D 



SAFETY Pih. 
SND n>H6 



la 



6, /itftaUkv* 

(1) UnaftiYw tnDJit «sp from bm. 

(2) 3«eim de?ic« in cbATgc. 



MCSSuAt 
4. 4fVUllC. 



ioaao 




< 1 ) 

(2) 



<3) 



PIbm reitraining weight on t6p of Aring <lcvk9. 
RtBKiTE tlUQ wir« from uf«ty pin hok. U wir« docs not 
cocfic o\rt Cis)t 7 . restraining weight U either lasofAdeDt 
or improperly placed. 

Remore heavy wire from mtercepcor hole. It should move 
freely. Note. tTithdratc; tMn wir 4 firtt and heavy wirt 
kti. fallow armino proeedure eatafnlly 

t>ieamtiiEr. 

<1) Insert length of heavy gage wire in mterreplOT hole. 
Bend wire to prevent dropping oat. Proeetd oore/Ktfy. 
as the tlighUat duCur^anoe cf the reetraininff loeigAt 
might initiate the ^f^n 0 deviee. 

(2) Separate firing device from charge. 



ib) 



Mcnatai ttiiCtthoiL Remove safety pin. 

Trip wire mitiotion. 

Attaoh one end of trip wire to anchor stake and the 
other to puU ring. 

KsDoee safety pin. 






OCZ 




Oiearming. 

(1 > Insert Iwgth cf wire. nail, or original safety pin in safety 
pin hoia 

(2) Remove trip wire. 

<S1 Separate firing device from charge. 



Rcytiuinine wr 
UT Least 9 LI \ 





t4. ^Sacand Pa lay P>Ea>iple» 

^ ChaeaeUfiMtice. 

This device consists of a pull-type foM lighter. 8-secood length 
of fos^ and a blasting cap. Tlis blasting cap is pcotecUdby a 
transit cap. screwed on the base. 

6. rvaeriomap. 

A strong puU on the T-shaped handle draws the friction 
igniter throng the flash compound, causing a Itime that 
ignites the tuns fuse. 



gS. l9«Second Deloy Diton el or 
Ow Charaetarietice, 

This device consists of a pull-friction fcise ignites, 15-secood 
length of fuse, and blasting cap. The blaatiiig cap ia protected 
by a M&sit cap screwed on the base. 

h. Fuaetioning, 

A strong puU on the pull ring draws the frktiMi igniter 
through the flash compound, canamg a Aazne whkh ignites 
the timefuse 
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<4# noncrot 



di 









c. /lutfaUnHr. 

<1) Ucuerewtrtxisitcap from base. 
(S) 3oeuro dorice in ditfso. 

UffTT NN 






d> Arm^. 

(X) Manna 1 initiation; Rqnoyg anfety pin. 

<2) Trip wire initUtioiL 

U) Attach ODO end of trip wire to ADcharttaka And lh«otb«r 

to puilrinf. 

<b> R«nov« aafety pin. 







?■ 




a. fKtomuip. 

<1) !oa«rt lenirih of wire, nail, or aafrtT pin In lafaQr pin 
hole. 

<2) RoRiovo trip win. 

(8> Separata firing device trom eharfe. 










L_ 


<«M 




* i ‘ 




Mn 


hPiM 


Hmhiiml 






mnrn4k9t wm 


4 «4« 

^ mtm 9l 9^ 



)€»$ ihotlid hr phiced no farther than in. from open 

f%4 of hbetmp ottp. 

<5) S«e\ire firing device aaaembly in deatructor and then In 
charge. 




e. MearnUap. 

Thort ionoteft vap of dioarminp tk£» firmp tUviet. If die- 
amlng ia neciiiaiT, inaert an improviaod tafel7 pin through 
laapeetioD bola^ 



A Arminp. 

O) Craah ampule lir KQOKing the copper portloD ot eaaa. 
<Z) Beanora Mkfetx itrip. 



2A. Ml ^mMrv-gMMM Oatlea 
a. CAaroeteruttoi. 







L 


c— 1 


1 — ' 


L 


w 






fciWKIwf ftmn 


MS 00 


>n 


1 u 




nmOimkO 


J lb wrmm* 



«r*H 



MMtel 




tt49tr 

lAHiMWW 


1 Oba*l«*», b*i 

v«i*f hM • 


*«NM* 



lifting or remoTif Irrtr. reltaa 

lagftrikv to fire percoaaiaB cep. 



s«r«tr 






> Y«a«». 

\a 



*94. ) j fma. 

1 m** mfHm 
la 
fi 



fe«M* la 



h. Funotioninff. 

Sqtiaeihig copper ha I f of cage cniahm aapolo, reMaaiag chani- 
leal to corrode reitraining wire and r«i«aa Mriker. 




0 . /neta/iwp. 

<1) Select dovice of proper dala^. 

(2) Inaert sail In iupection hole to make care that firing pia 
haa not been releaaed. 

(3) Renwve protog t ive cap from baie 

(4) With crimpers, atta^ blasting cap to baae. Crimper 




/netaflnp. 

(1) Ineert a length of hearj gage wire in interceptor boH. 
Bend alighttir to prevent droppmg oot 

(2) Hdfijng down latch, remrve safetj pm and replace with 
lagth of thin wire. 

ft) BesDove proCocMre cap from beat and with oimpa 
attach soneleclTtc blasting cap. Crmprr ;a«e etoeld be 
pieced no farther than ^ ta. from open end of biaeCaap 

t4) Ancnble length of detonaUng cord, priadng adapts*, 
nooeleetric ^****^"g cap, and czpkaivt block. 

ft) Attach free end of detonating cord to cap on 

ID releaae device with tridaon tape, aUowing fi In. 
detonating cord to extend bepond joint 
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(1) PUe« restnioiiif w«i^t 9n top of ftriiff d«vic«. 

(S) B*m&V6 this win fron aaf«^ pin tiolA. If it oot 
eoiM out mily, nctraininy weight it eich« uksoAci^t 
ot improperly pUced. 

(S) &emc^ heevy wire from InterceptM holt. 

//ofe. pTccted cvefnUy, 




c. Duafmtep. wrRC 

{ 1 } Proe€*d tATifuUy et lh< tiiphfett dwterheece •/ refCmht* 
w vtxohi mtoki wiii<UoJt Uter end (Ut^m^U Ifu min*, 
length of heity fare wire in interceptor hole 
Bend wl» to prevent draping ouL, 

<2) Ineert length of thin wire in aefety pin bole, if 
poMihiJe. 



(S) Seperete firing devkt enembiy and explosive ^rrrf 




99 

lecHen n. DiMOUTIQN MArCtlALS 

V. end A«*cteri*« (For wwe deMled inFwieeHet^, 

NU-9J end TM 375000.) 

«. Tyr. This ie ierued in t't, ^ and L-pound blotks in a card* 
board container *<rjth lacquered meUl ends. One end baa e 
threaded cap well. ?(alf -pound blocks are obtained by cut- 
ting a 1-pouod package in the center. 




6« Ml ChoHc Blotk* This exploaive con- 

aieta of eight pound tetrytol blocks cast 8 inches apart 
onto a single line of detonating cord, which extends 2 feet 
beyond the end blocka. AH blocks have a tetryi booster in each 



end. Each chain is packed in a havc-sack^ and twa hsTeraacks 
in a wooden box. 




t. Jiff Demohtion Block iTelrylo^^ The M2 demolittoft block is 
acloaed in an asphalt impregnated paper wrapper. It haa a 
threaded cap weU in each end. Eight blocks are packed in a 
haveraaek. and two haversacks in a wooden box. 





vciaMS 

t¥i^ 



Ms and MS OtmotiSm Blocka fCootpoeirion CS)^ Theoe con* 
iiat of a yellow. odoroua» plastic exploaive more powerful than 
T^rr. The MS block has a carditerd wrapper perforated 
around the middle for easy opemiig. The M6 block haa a plas-' 
ik cofttainer with a threaded cap well. Eight M% or M5 blocka 
are packed in a haversack: and two haveraaeks. in a wooden 
box. 

•w«a ^ II* 

Hi 



rhta 



e. MS At Dtmciuicn Bhek (CompoHtion CS)^ This is a white 
plastic explosive more powerful than TNT, bot without the 
odor of C3. Each block ia wrapped in plaatic covering with a 
threaded cap well in aeh end. Twenty-four blocks are packed 
in a wooden box. 



> 

tr 




/. MItS i)eiRoitfion Chare* (Competition CS). This is com- 
poaitJoD C4 in a new package measuring 1 in. x 2 In. x 12 in. 

block haa an adhesive compound on one face. Further 
iofonnation is not available. 

p. MU8 Demolition CAarpe. The MU8 charge la composed of 
PETN saS plaatldters. The detonating rate b approximately 
2S.OOO ft per eecood. Each package contains four aheeta t4 
in. X 8 in. z 12 in. Each sheet haa an adhesive compound on one 
face. FnrU>er infonriation is unavailable. 
h. Composition B. CcmpoatioTi B is a high exploaive with a rela- 
tive effativeoeas higher than TNT. and more aenaitive. 
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Beciuae of H8 high deatOQAtion rvto tod Aottering power, it 
Ka UMd i& certiin beogalore torpedoes ud ia ahop«l ehergso^ 

^ PSTS, Hkla ie used in detonating cord. It is one of the mwt 
powerful tnfl1taf7 exj)losiv«s. almoet ei^aal to oftro|^eeri&e 
a&d EDX. In detonating »rd, PCTK has a velodlj rate of 
21,000 feat per second. 

I. AmctoL Amatol, a mixture of uoaocium nitnte and TbTF. 
has a relative etfectivenem higher than that of TNT. Amatol 
(SO/20) ia used in the baagsilore torpedo. 

k. RDX, This is the base charge in the MO and M7 electric mod 
nonelectric bUsting caps. It is kdghly soaitivc, and has a 
ahattariog affect second ooJy to nitroglTttcina 

L Dctonafmp CortU 

{!) rgpw / afid //. These consist of a flexihla braided fleam- 
lass cotton tube filled with PETN. On the outside U a 
layer of aaphalt covered by a layer of rayon with a wax 
gum compoaiHon ftniah. Type II hai the larger diafflaCer 
and greater tensile strength. 




EXPLOSIVE 

jg 

(2) TvpB iV. This is amiUr to types I and H, except for the 
special smooth plastic covering designed for vigorwa use 
and rough weathar. 







flBAE 
WRAPPING 



OCTTER 
COVERING 



m w 

pam ted abrasive band tat 5-foot or 90-inch intervals. Although 
the burning rate is uniform ( about 4i> seconds per foot), it 
ahould be tested before using by burning and timing a l-foot 
length. 




asaasivi 

MND 

lENOrH 

MSSKeRf 



(VRAPPIMS 



tRMTEgaaOQFiNO 



lurenRSooFiNQ 



0. M60 Fu9e Lifkier. 

(1) To tsisteV; L'aacraw the fuse huldtf cap, remove sAipping 
l^g, insert time fuse, end tighten cap. 

(2> 7b re/ofld. 

ta} Inaerl primer base and primer in end of lighter 
housing. 

tb> Put washers and grommets in open end of fuse 
holder cap as sliown. and screw fuss holder cap 
firmly on housing. 

<cj t'neerew fuss holder cap about three turns and insert 
a fmhiy cut end of tune fuse into the hole in the cap 
until it rests against the primer 
(d) Tighten c^. — 



OUTfR- 

COvCR 



BiatOSiiirK 



m. BUuUnff Ttme Fuse. This coTwlata of black powder Ught^ 
wrap^ in layers of fabric and waterproofing material. It 
may be any color, orange being the most common. As burning 

»l»ue 30 to 45 seconds per foot, ach rod 
muat be tested before using by burning and timing a l-foot 
teogth. 

w. TAisfuseia a dark green cord withaplMtic 

cover, ttther smooth or with single pointed abrasive bands 
around the outside at 1-fcot or 18-ineh intervals and double 






OnOhMC'^S 



SHiPPIRU 

RLUO 

ruse 



sareiY am 



VICHTER 
NOUS' MC 



WASHERS 



(31 To /(re; 

(a) Bameve safety pin 
<b) Pul] on pull ring. 

NpU, Lighter ia reuaable after the inaertioo of 
primer and the reassembly of parta 
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p. Slsctric Blmting Ccpt. £lectnc blascin? taps bAve thr«« 
length « of Usds— abort (4 to 10 ft.), mcdicjm (12 to 14 ti}. 
and long ( 50 Co 100 ft ) . The ehorU!i rc u i C tab or ahont pr e\*eckU 
aecidenUi firing. It nuat be removed before tfae cap ia con- 
nected la the firing circuit Military blaetJag cape are required 
to inaure detonation of military ecploaivea. 



( 




I _ _ $«Off CttCUJf 

***^*^ mm fAi ot vqiMT tUM 

g, UtMeUetrie Bkutinif Cav^. Two typee are ivallible. the Ho. 8 
and the apeciai MT, which reaoables the So. 8 in appearance 
ascept for the expanded open end . 



43 



The baafiBra torpedo ia a group of 10 loading aasembltea (steel 
tikbea fiDed with high otploaive) with nose aleere and conneddbg 
alesvm. The loading iisanbUei may be used singty, in leHea. or 
in bcndlaa. They are primed in lour vnya: by a standard firing 
dcrioe; a atandanl firing device, nonalectrle bleating cap, length of 
detonating eocd. pruning adapter, and aondectrie blasting cap 
(pan 20) : a standard firing device, and length of detonating cord 
attached by the c)a?e hitch and two extra turns around the cap weD 
at either end cd the loading saaembly; and electrical methods (para 
»). 



E 



come ot 

AbUMkMUM Wai 



mi « 






M7 







r. 



Primintf Adapter. This ia a plastic devke with a threaded end 
fur wcurixig eleclrii; and nonelectric primers in ihe threaded 
cap wells of military exploaivea. A groove for easy insertion 
of the electric lead wires extends the ful i length of the adapter. 






SFT 



1 



iomiHn sssfiMY 
PQSITIN 







Tnp «OK 



HONCLCCTTUC 
■CagTIMS CAP 






OBQOVf 



V 



s. 



Jif Id t/ateeraol Dceteacter. destructor is used to convert 
loaded projectiles, miaalles, and boaahs into Ua prevised 
charges. The destructor has booster ceps confeaioing tetryl pel* 
kta. AU standard firing devices with the standard base coupler 
•crew into the top. 




r: 



Ml eoLmuG 
ficvice 



cnupCRS 



Ml DELAY 

fmm Device 













DCTONATING CORO 
TAPED TO NONELECtftlC 
DCASTIN6 CAP 









CftiMPERS 



3f. «2Ad SIwped Choree 4g 
This charge conaista of a coucaJ top, conical tJner, integral stand- 
^ off, threaded cap wdl, and llVi pounds of explosive. It may be 

t Aniitimk Mina ActwUor. TWs is a detonator cMgned fer bye standard firing device: a itandard firing 

boobjtrapping antitank mines. The top Is threaded to ruemve nonelectric blasting cap, length of detonating cord, priming 

all standard firing devicoa, and the base to screw in antitank B^Mlectnc bUating cap: and a prim mg adapter and 



mine activator wells. 



PVUO 



electric tAasling cap coonected to power source. 




7HK4DS-> 
POa STAHDAiO 
nwG 
emcB 





Wl PW.L\ 

oevicc V 







eftOTCCTIVE 

CAP 





CRIMPERS 
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teinbife. 

B. PuiL Dif hol« to proper depth to bur mine on nrm iooboa- 
tion with top of pmaure pUte even with cr alighii^ above 
groend IweL Arm mine before boobjtt^ping. 

(1> fMdUoip. 

(ft) Remove Meing 84(et7 cotter pin exMl replace with length 
of thin wire. Bend wire eligh^ to prevent droppiiig not 
(b> Remove poaitive safety ootter pin and repUoe with length 
of thin wire. Bend wire elighttr to prevent dreptang eat. 

(c) Remove probective cep from stenderd boM end Meanbk 
tiring device, ectivetor, end mine. 



COTTER 
^PINS . 



CAP 



AUXILIARY 
FUZE WELL 



ACTIVATOR 



9A s 

LJ 

WIRES 



% 



/7 ^SKET 
STO / 

BASE LpRQjgQjiyg 
CAP 




AHJfTAHK 

MINE 



h. Pveeeure-ReUaeo. Dig hole to proper depth to bary mine an 
firm foondetion. with top of preunre plite even with or 
tlightiy above ground leveL 

<1) inatoilMp. 

(e) Inaert length of heavy wire in interceptov hole. Bend 
wire slightly to prevent dropping ont 
(b) Remove safety pin. Apply preeeure on release plate until 
pin comes out easily. 

(e) Inacrt length <ji light wire in safety pin hide and bend 
slightly to prevent dropping oat 
<d) Remove protective cap from standard base and assemble 
ftring device, activator, and mine. 

(e) Place mine tod firing aasembly in hole, uaing pressure 
board to insure a solid fouDdatloa for firing device. 



Hie ANTITAMK 
yiNC 



•itfTMTOa 




(2) Arnitfip. 

<a) Anchor one end of trip wire to stake and f ssUn the other 
to pul] ring. 

<b) Remove ^lanpsa/stytttre /tret. 

U) Remove positive ssie^ lest. 

<d> Caawnflage. 

II 



.easKST 



y>m 






esstn 




□•-MOTtcTive cap 



MS messusE'SCLCAec 
PisiM cfvtce 



Mgssuaa SAie 



/XMT inrtacEeroa 

<g) Amtag. 

<s) Camoufiagi mine, lenvlag hole at side to remove mfetjea. 
<h) CanfuUy reneve thin safety wire jbet, then the Inter- 
ceptor wira 

(e) Cenplste cnaouilage. 




-V*. * 



(8) Oiffonmnp 






(a) Uncover mine carefully. 

(b| Locate boobytnp assembly. 

{c) Replace positive safety firtt, then lockiog aafety. 

(d) Cut trip wire. 

<e) Tizra arming dial of mine to so/s and remove amisg 

P^ug. 

<f > Remove fuse and replace safety clip. 

(g) Replace arming plug. 

(h ) Recover mine and firing device. 







(8) Discm^. 

(a) Uncover mine earefttily. 

(b) Locate boobytiap assembly. 

<e) Inaort length of heavy wire in intereeptor hole. 

<d) Turn dial on prsesure pUta to *S" (aife> and mlaet 
safety fork. 

ft) Recover mine and firing device assembly. 

if) Rcsove prsasore plate, unsoww detonator, and repkee 

•hipping ping. ^ 

(g) Reeaeemble mina 




CCTONATOft* 



pm$soPt 

PLATt-^ 



SMI^Wg 

PUM 



MFETY 

FORK 



Wf-y 



•»TM 

y^rry 
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Coxncnaikut Siiropesn And AsiaUc ARUtt boobytrap nuMA 
in A TB U^ diflATAot fiahion tran of tho U.S. And othor NATO 
eoantrioA. Tho ConnAnA in World Wat It tiAod both spcciAl AnttUfl 
dcviCM Afid AntidistarbAnee fuxeA, on« of which Kaa b«n eo^cd by 
tho Proneh. 

<1) AiMMft d«vtCM. 

(^) RlOAtt 

1. Tlu RumiAnA, CommoniAt ChineM, And North 
EocoAnt boobytnppod WDoden antitAnk rnloAS by 
hying two of them, one on top of the othtf , in the 
AAiaf hole. The minofl were connoeted by an MUV 
puU fuze Aod a puU wlre» no thet the bottom mine 
would detODAte when the top oune waa lifted. 

2. The P»»— i«n* in World War U aLao hod a more 
AOphiAtieeUd method— a ApecUl wooden entilift 
doTice. placed under the nunc ThU, however was 
rMdUj locAted by pnbtn«. It cooasted of ea outer 
CAAe» A choree, an UUV pull fuze, a prouiirc relenee 
lid eupperted on two eoU sprln««. and a fuze acceea 
hole, lifting the oune initiated the antilift Thh 
devic4 xi toe denperout to ditarm. Even diough the 
premiire-rcleAAe mi|ht be secured by a rope or 
Ittgth of wire, the chances of Additional pull wires 
and boobytrap chnrsea are too freat to risk. Abe 
deteriora^a of the wooden case from proloDfed 
burial adds to the diiSculty. The beef pr ece du re it 
to blow eii wooden entiUmk mutes end entih/b fit 





antimnk mine (PT-MUD) that may prove extremely 
haardous to breachins and dearinjr pertlea. Having an 
RO- 1 . pull fuze in each end, it la easily boobytrappod 
by means of wire anchored to a stake undenath the 
mine and extended through a hole in the bottom of the 
to the fuze pull pin. 




•O'l 

fuu niR 




came^N 

aO>H ^P 9 
Of U»NCk 



UOOOShUA 

-POIVSIS 



njrt sw^oer 
tioo« 



STAPtf 



(e> World Wer // Germany. The GermAn anmw had 
several preeau re* release devices for booby trapping 
antitank minea. in a future war in Europe, these or 



facsifniles may appear on any battlefield. 



I Nipoitfr oE esp^riTe STiiih/t. This coDziated of two 
oUoBg blocks of moulded explosive joined together 
with braas bolts and recessed to rontaio the metal 
ttrUcer aaaembly. It znay be disarmed by inserting 
a safety in the lower safety pin hole. 




t KZ. SMt (BZ M . This device consisU of as explo- 
sive charge, a pressure- release firing roerhsnism, a 
safety bar and a metal cas& When the safety bar is 
removed, the device arms itself by means of dock- 
work indda the casa rktr drtnVr eOARot he «Cse* 
armed. 



(h) Csedkodouoina. Thai lateDite country has a wcod^ 
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S SF3. This aatitift fonriiti of «a CKpiooivv «h&rv«, 
pnMur«-r«)eaM striker ttfomhly. mi€^ W. snd 
ebemicol onnljair «iuipawnC A ton of tks ssfety 
bar cnitha th* rdMiiic th« ebanucal 

io disaolvs th« lafoCy peOet FM# 4^vkd cmmC b« 




r. Mi 2 and r. F 44 

(ft) G«rtMAi«y. In a4dition to asvoral ofitlUft doihees, tbs 
Ctrmaru dtviloped two antidistairbanr^ fusss Ibltistod 
by prouurt or prcmre>f«)«OM for actlvmti&g: T«lUr 
mlAea 42 and 41 To arm, the fua it pbetd in tbt 
f UM wall and the pnmoro pUt* se w wo d down oo t«|» 
of the fuss, shearlos the aitninff pin. lUmoval of the 
prowore plate initsatea the preuure-reiMM Bi ech a- 
nitm and detoaaCae th« oina. AHhoofb the T. M3. Z 
44 was aD experimental model that never reached the 
field, copies of both fusee are now in w in several 
European armies. Afiaea armed vMh (A<«< /loet oan 
neither l»e id^nii/Ud 6y am. ehope. wsrkinQ, or eolor 
of the eoee, nor 6# ditarmed. 




t mi di 1 . mil 44 

(h) fVftnce. The French have a copy of the T. Mi. Z 43 anti- 
disturbance (pressure and preuurmcelease) iise, 
and Toiler mine 4S. models 1232 and 1248 

rMptttavalj. The foa ia placed is tha fuse well and 
the pressure plate mrewed down on top. Miearin^ the 
ajinla^ pin. Removinc the preasnre plate actuates the 
pres9ure>re1case elecotfit. detoistinf the mine 







Antipereonns) mines are laid in antitank minefields 
to halt and delay enemy troops and make breaching 
and clearing as difficalt, dangerous, and time consum- 
ing as poasibla Enemy mine layers may increase this 
harrassment substantially by laying email blast type 
antipersonnel mines near the anchors and along the 
trip wires, which, according to procedure, mnet be 
traced from pull ring to anchor before cutting. These 
tre extremely hasardous to breaching and dearing 
spedalista who may detonate them nnawares by the 




toettea II. lOQlYTIAPflHC WIL^INOS 

40. Advs'4ogH 

Boobytraps laid in buildings and their surroundings esn be very 
effective. Buildings are pery attractive to fighting men for they 
provide a degree of comfort and ahelUr from the elements. They are 
abo useful for hmdQUsrters where plans may be made and com- 
munications carried on with greater dispatch. 

41. Ipwedwte Svrrevndirifi 

a. Once a building has been occupied, it becomes the focal point 
for travel and eoumunication from many directions. Thus the 
immediate vidmty becomes a potential locition for boobytrapa. 

4. Dwellings iu sparsely populated areas often have out build* 
mgs. wood piles, fruit trees, wells, fences with gates, walks, and 
other locations easily rigged to wound or destroy careless soldiers. 

t. Delayed action chargee detonated in buildinga after they are 
occupied are extremely effective. Such charges, however, are difb' 
colt If not almost impossible to conceal, especially in large masonry 
and steel buildings, which may require a Ivge guantlty of exploalve 
for serious damage or destruction. Kona but a most higAilous 
specialiit, given time, help, and a wide selection of material can do 
tikis aatisfactoriiy. In World W*ar II, the Russiana prepared such 
a boob Hr an for the (Teimans. However, after long carefol search, 
the charge and its clockwork fuse were located by maana of a 
stethoscope. Small buildings, on the other hand, may be only modar* 
stely diScult to destroy by delayed charges. 
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tt. 



Curiosity procnpU a soldier to investigate hurriedly an iuUrest* 



fag building in hia path. Wom«i, loot, or enure iQUoiaiCivuMUi ceuty 
bu the motive. Hie ruah to be the first iDJide makes all satraBcas 
excel! eat apota for boobytrape. Tor the fooUah, u rigging conaected 
to Ihe front door, side door, or back doors may be auffkwwt But for 
the SKperieneed soldier, who may carefully seek entry to the bane* 
nseni first and then try to clear the buildiiig story by story, careful 
and ingeniofis effort may be required. 



4. Bcecm««i£ Wndow$. Here boobytrape must be ooocaaled to 
prevent detection by the enemy's breaking the pane or kicking out a 
door panel. Basement windows should be bocbytnpped at the top 
or fa the floor uDdemeath. 




b. Vpptr Floor Windoxos. Window charges are easier concealed 
in the weight box behind the jamb than in the wall or under the 
floor. Bxperienced hands can renmve and replace window trim 
without obvloiis damage. 

(L) ffonelednc firmo- 



(a> Aasemble M3 pull-releaae firing device, standard baac, 
end blasting cap. 

(b> Place sheet explosive xa weight box. 

(c) Bore hole in side jamb for pull wire. 

(d) Anchor one end of pull wire to window, and thread 
through bole in aide jamb. 

(e> Attach free end of pull wire (o ratchet on firing device, 
(f) Aim firing devke. 

(g> Conceal boobytrap. 
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(2) EUctric finng. 

(&) Fasten two metal brackets to side of wvi^t box cloac 
enough to wedge two fUshlight batteries between. 

(b) Place sheet explo&ive charge in weight box, 

(c) tnaerralectric blasting cap in charge. 

(d) Cut one leg wire and attach to lower bncket. 

(a) Cut other leg wire to proper length lo twiet an uni&aa* 
lated loop on end and fasten Co hang In ^lace just above 
top of w'indow weight 

(f) Onalengtbof leg wire twist on unrnsuUUc loop around 
tha leg wire hanging above the weight. Thread other 
end through other UDinsulaud loop and fasten to top 
clamp. Tape wire to window waighL 

(g) Test circuit with galovoruneto’ tint, then insert bat- 
teries between brackets. 

(h) CoBceal boobylrap. 

M 

e. Docrt, Improved detection methods hsve made fte use of 
boobT^apa on doors, with chtrges, firing deriees» and wires 
exposed, a waste of time and material, except for purposes erf decep- 
tion. The best locaUon ia the head or aide jamb, not the sill, which is 
often recommended. The sill U exposed, so that one mcperienced 
clearing unit/ns^ easily locate the rigging while in the jamb, It is 
concealed by the doorstop. 

(1) Heoid j^mb rippinp. 

(a) Assemble Ml pull firing device, standard base, and iton- 
electric blasting cap. 

(b) Assemble length of detonating cord, priaung adapter, 
nonelectric blasting cap S7)d exji^oslve block. 

(c> Attach firing device firmly to stud end tape free end of 
length of detonating cord to nonelectric blasHng cap. 
(d) Drill hole at proper place in header and head j^mb. 
it) Anchor one end of poll eh re at proper place on door 
and thread free end through holts. 

<f) Close door and attach pull wire to puU ring. 

(g) Arm and conceal boobytrep. 




tc> Place ekctric blasting cap ia charge, and fasten one 
kg wire to top bracket. 

<d) Bore pull win bole at proper spot inside ianb. 

<e) Cot other leg wire long enough to twist OB an insulated 
loop OB one end and fit over pull wire hole. Loop shoaJd 
be about H ^ diameter. 

<f ) Twist CD uninsulated loop on one end of leg wire and 

secure to lower bracket so that loop fita over poll wire 
hole Fasten wire to jacoh. 

(k) Anchor one end of insulated poll wire at proper spot 
on door, and thread free end through puU wire hole and 
loop fastened to j aaih. 

(h) Close door. Fasteo free end of pull wire to other loop 
to hold it snugly agaiBst Btnd. 

{ i) Check eircnit with galvonometer first. theD 
(j) Install bacteritt between brackets. 

<k) Concaal boobytrap. 




49. SnveMol Fmiitwera 

0. In a building charges should be placed where detonation will 
seriously impair its structural strength, such ss walla, chimneys, 
beams, and coltonns. Charges and firaig desiees must be carefully 
concealed to avo:d detection. 

b. In boobytrapping load-heaxing walls, several charges should 
be laid to detonate simuHanMusl)' near the base. Chimneys and 
fireplaces are difficult to boobytrip for charges placed there are 




<2} £ids ;amd npgtftg. c. Beams a&d cciJiuns when they collapse cause much more 

(a) Attach sietai brackets to aide jamb clone enough to damage than walls because they bear much mere weight, 

wedge two flashlight batteries between. (i) In woods) beams, hole^for onncealcd explosives should be 

(b) Insart aheet explosive charge snugly bet we en stud and borwd dose enough together for sympathetic detonaticD. 

jamb. Au Ml delay tiring de'/ice anc detonator placed in a hole 
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witkin the bulk explosive charge should suilke. BoUdinss 
aS masonry and steel eonstniction may also be booby- 
trapped with delay charges, The difficulty of the job dfr 
pends often on the interior finish, type of decoraCiorv 
heating ducts, air concit:oning, and type of floors. 

<2} A column may he destroyed by a charge buried below 
ground level at ita biaa AUhough Kesvy delay chargee 
like these are often conaidered Eoines, they are ahown 
here because they may be found in boobytrap loeationa. 

^ /“BULK 

/ exptostve 
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N « « 
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COHCim COIUMM 



<»*c»r» <(OQi 



ecur rrPi 
mt^osr^KI 




1 

^ V 






" 1 
J 



40. SwmkKngt 

Vacated buddings provide moth opportunity for boobylyaiiping. 
Hurriedly departing occupants u«uoIly leave behind such odds and 
ends as desks, flUng rases, conking Dtens:l5. table Her,s. rugs, lamps, 
and furniture. Blectnc and power fixtures are also explniUbU. 

4. Dttk. Because of Its roo^trurtinn a desk is easily boobytrap* 
ped. tf carefully plaoed the riggng may be nondetecuble and if 
properly constructed, cannot be neutrabsed. Electric firing systems 
are (he most suitable for this purpese. Sheet explosive la much 
belter than other lyoea, because its adhesive surface holds it 
finuly m place. Check the circuit with a galvonomecer btfors : natal* 
ling the batteriea. 



POOWO 






n 44UI1M' 
•■TitHia 



«r«t (varti 

a,tL*n 



ci.ce™< 
Bi «sti»a 



c=:T3 







5^ 



d. Loose floor boards sometimes are excellent objects for booby I I 

trapjung. The rigging must escape detection, however; otherwiee. j 1 I 

it will be ineffective. This rigging might be harder to detect if the ^ j 

support uoderneath is chiseled oat to let the doorboard sink I | | 

■bout <14 inch when tramped on. ^ OjJice Egat^enr. Many items use3 in offlcee have boobytrap 

4 . A double delay chain detonating boobytrap should be very pototlaL 
effective if timed right ar.d skiUfully laid. First, is the explosive of a ( 1 ) Ttlepkanf Hst fhuUr. 

minor charge laid in an upper story damaging the buildjiig only (a) Kenove contents from Under, 

slightly. Then, after a curious crowd has gathered, a second heavy (h) Assemble^.eet explosive, shrapnel, and blasting cap. 

charge or serieB of charges go off, s^iousty damagingor destroy- (e) Ktmove insulation from ends of wires and twist to 

ing the building and killing or wounding many onlo^ers. form loop switch, 
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(d) Fl&ce bocbytrap in 1ind«r so that the raisiQ? of the 
lid draws the loops together. 

(e) Insulate inside of case from contaet with loops with 
friction xsTie. 

70 

(f) Check circuit with galvanometer Are#, then instaU 
batteries. 

Note. Batteries may be connected to legwirea by wrap- 
ping them tightly in place with friction tape. 




(2) Card FKk. A wooden card ftie can be boobytrapped 
effectively by the use of a mousetrap ragged as a tr:gger, 
a standard base wuth blasting cap attached, a sopport 
block fastened insids to hold the flrlog assembly at the 
proper level for operation, and a trigger bl«k to hold 
the trigger In armed position. 

(a) Rig wire trigger of mousetrap with screw and 
metal strip. 

(b) Locate support block on alrips at proper level to fix 
trigger in trigger block. 

(e) Bore hole in support block a; proper place to admit 
standard base and blasting cap so that sheet metal 
screw will strike percussion cap. 

{ d ) Insert ex p loaive, then su pport block wicb mou setni p. 

standard base, and blasting cap In poaitlon. 

(e) Bsjse trigger and close lid so that trigger is fixed in 
Aring positioo. 




& Siectne fro*. 

(1) Renove bottom plate. 

(2) Inatft bulk exploalve and electric buatmg cap. 
<S) Atta^ shortened leg wires to power inlet. 




SHEET 

CtfLOSIVt 



d. reakrtrie. 



(1) Assemble sheet explosive, electric blasting cap and mar- 
euTg clement Id teakettle. 

(2) Chock circuit with galvanometer Ant, then inalall bat- 
teries. 




Note. Batteries may be bound tightly is circuit with frietjon 
tape. For safety and ease of assembly, use a wrist vi^atch delay 



Mcwc u«r 

ELEWCNt 



aecraic 

■USTOiS 

csr 




frirrcRies 



SATTBItB SQVNO 
/ H COnTaCI 

WriM TAPI 

PMCnON 

TAM 

e. C^ktr, 

( 1 ) Antiditiurban<e circuit. 

(a) Assemble sheet explosi v c. n ercur>* al ement, aiid elee* 
trie blasting cap In cooker. 

<b) Check circuit with galvanometer firet, then in stall 
battericA. 

Nou. BalUrias may be bound tightly in circuit with friction 
tape. For safety and ease of assembly, use a wrist watch deity 
in circuit (pars 60d). ^ 

(21 Loop 9W7tch. 



EiWLOIIVe 



(1) Asemhie sheet explosive ST>d electric blasting cap. 

(2) Cut leg wires to proper length. Remove insulation 
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WCKCUMV 

CLCMCHT 



SHOT 

expiosivf 




C.CCTHIC 

SlAS*(MC 



UTTClueS 

IN 

CONrACT 
HilfM TA»C 






The lev wires ere con&ected jn the circuit for detonation at turn inf 
of off-on switch, 

Ertreme cere ie required in connecung le^ wires to prevent pre- 
mature ez^^osi on. 

C Bei. Tro methods may oe used- ti ebarf:^, nonelectric blaatinf 
cap, tAd puU Arinff dvvice or a charg’e, batteries, electric blasting' 
sap. and a ury sw itch t) em ent. 

(1) h'meiec<nc Wppinp. 

(a) Assemble pull wire, Ml puU firing device, blasting 
cap, and sheet exploaive chargee 
<b> Anchor pull wire so that a person Bitliug or lying on 
bed will initiate luring device. 

(c) CoBceal booby trap. 

75 ^ _ 



TASt 



from ends and twist to form loop ewiteh. 

(3) Cktek oireuif wiCA ^a/vonoir.eter. 

<4) Fasten one leg wire tinsulated) to bd to serve as 
pull wine. 

(5) Secure batteries in circuit by wrapping tightly with 
friction tape. 




.-s- ! 






LOOP 
SfflTCH— < 



n/ix ««H 
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Ml #U( •OiBO 

CCVICC 



BTCtCCTive 

w 



\ 

\ 

«OMcact«c 






SHAABMlL 



PftiCTiOM 

TiPC 



SHEET 

EXPLOSIVE 



lATTEPCS 



/. Radio 071^ TtUvts\^ S4ts. Both seU may be boobytraped by 
aaKcnbling a charge and an electrk blasting cap maide the caie. 




<2) EUeiru! rigping. 

(a) AsaembW sheet explosive charge, electric blasting 
cap, and mercury element. 

( b> Check euxuit w ith galv anometer. 

<c) ?laee bobbytrap on bed to initiate when ita lev'el 
position Is disturbed. 

(d) Install batteriu in circuit by wrapping tightly with 
friction tape. 

(«> Conceal boobytrap. 

Note. For safety and ease of assembly, use a wrist watch delay 
in circuit (para^Od) 



SHCCT 

cx<^os■^ 



•OfF SWITCH 




ME nCURV 
SWITCH 
ILEMENT 







r 



T® 



SHRAPNEL 



r *‘:^*i^'****^^*'^** 






•Cff-OH 

SWITCH 



CLecinc Nosa 

A.A$T«& CAP CATTte^S 

T4 

A. CAoirf and Safas. Tbese may be boobytrapped nonelectricaUy 
and sbetTkaUy as in / above. For nonelectric rigging the MlAl 
prenure ffring device, BDiMlectnc blasting cap and sheet explosive 
charge are probably the most suitabla The sofa becauH of ita aise 
abwUd have more than one rigging. If the electrics] method Is used 
Uu oreirit sAoaid be tsstsd trif A the poltoitom^^er before the bai> 
tmeearv netofied. 

t. Book. A book with ao attractive cover is sure to invite exam- 
matioiL 

(1) Cut hole In book large enough to accomiriodata the rig- 
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•lerncDt ftnd 

(8) Ttit vith ffahan^mtler firtt, th«» 

(4> Secure batteries in circuit bf wrapping ticfattyvith frie> 




section III. TEWAM 



45 Hlgh% w yi. Trolli. ^tht 

Boobytrops used aloTi^ roads are a fre&t help in slowtaif down 
enemy traffic, e9j>ecial]y if they are laid in and around other obstrue* 
tions. Those pieced on paths and trails are excellent a|rain«t ratd> 
Isf parties that must operate under cover of d&Hcness. 

Cd. tecuHenv 

Boobytraps in roadway oast ructions should be concealed on the 
enemy side If the obstruct. on is heavy. reQUiring force to renwe 
it, boobytrapa concealed underneath will increase its effectiveness 
Pragnentatian charges are very destructive against penoond. 
These include hand grenades: bounding antipersonnel mines with 
their cwD special fuses actuated by pressure or trip wire; ordinary 
explosive charges covered with pieces of scrap metal, nails, gravel, 
lengths of wire, nuts and bolts; and the like. ITie Utter may be 
actuated by any of the s«ndard firing devices— by pressure, 





AnCHOft 

STAKE 



M2AS 

SHAPED 

CHARGE 



PRIMING 

ADAPTER 



pressore-reloase. pull-release, and pulL 

0 . The jet of the M2 AS shaped charge from the roadside directed 
into a moving vehicle is very destructive. 

<1) Assemble an MS pall-release firing device and detonator, 
length of detonating cord, primlrg adapter, and non- 
electric blasting cap. 

12) Drive anchor sUkc m berm at side e: road and attach 
pull wire. Drive stake or Uy iog, stone, or other object 
on O’. her side to support pall wire at proper height off 
ground. 

<3) Attach firing device assembly te stake at proper position. 

ii) Fix shaped charge m position to direct explosive jet into 
vehicle wheu front wheels hit tripwire. 

(b) Attach free end of puli wire In hole in winch and draw 
uut 

(S) Screw priming adapter and nonelectric biaaiing cap in 
threaded cep well. 

17) Cuoceal boobytrap. 

1 8 ) A rzn firing device. 

Note: Cone may be filled with fragments. 



NON-ELECTRIC 
BLASTING CAPS 

DETONATING CORD 
TAPED HERE 



M3 PDLL- RELEASE 
?iP NG DEVICE 



TAUT 

TRIP 

WIRE 








BOOBYTRAPS 



POOR MAN’S JAMES BONO Vnl . 





booirTtrspp^ it time and equipment ere availabJe. bven unservice- 
able itezEu may be rigfcd ayamet scavangera who may search 
through the wreckage for useful things. 

b. M>nndoned ammunition should hti exploited to the max:* 
num . Cham delona 1 ions of con ner ted min as or sect i one a f bai^u lore 
torpedo arc parUcu Iscly effective. 



b. An MS shaped charge boobytrap placed overhead io a tree in 
a wooded area wilJ destroy both tank and crew if located properly. 
Trip wire, being very thin end camoufloage* colored, is not aaaily 
deUcted by a driver. 

U) Assemble two f.ring devices (only one may be necea&ary) 
with detonators and lengths of detonating cord and a 
detonatjngcord primer, 

( 2) Attach hri ng aasembl i es an d M d shaped c hargv i r. poaitim 
In tree, so that when the v^de contacis thi trip wires, 
the explosive Jet will penetrate the crew compartmenL 

(3) Arm boobytrsp. 



c. Boobytrape are applicable to glorage srea^ where maUrials 
eannot be removed or destroyed. Srvrral charg-?9 slrau*gically laid 
will pr«'e ray rewarding. A mnber pile provides nyncllent con- 
realment for an eapkwuve nggmg Sheet eaplo?ive may be used in 
manv phicca where TNT is impTT.rtical, because of its aiie and 
sfiai^. Here again chain detonatinna of explosive blocks nnd ban. 
galore torpedos will dr- extensive damage, if the firing mechanism 
is properly locattiJ an rf cu on j n gU c onecal ed . ^ 



C« Tft _ 

*'<)«( s '»«C 10 
MN ii 'nf’C 
■8i*S>iN4 



VI PMIN6 otveis 



c. Boobytrapa laid m and alsng a iiarrow path may prove a 
delaying or fru«tf»Ui*g i^^beUcIcs to foot troops. These c»ay be 
jmprc'/ised snrspnel chargt-s v^ith a rr*asjfe-r«l«ase filing device 
concealtd under a atone, piece of wood, or other object, or with a 
pull or puli- re lease finng device and a trip wtre. The latter would 
be very eflective against pctro.s. 



T»T SlOCiiS 

83 

41. Abor^dened VeSidei 
«, Trurk Wiutl. 

(1) Insert length of heav>' wire in interceptor hole m firing 
device. 

<2) Remove safety pin and replace with length of thin wire. 
Bend both wires slightly to prevent falUng out. 

(S) Assemble standard basp, nonelectric blasting cap, and 
firing device. 

< 4 ) Assemble two 2-block cjcpkis i ve charges , nonelectri c blast- 
ing cap^ priming adapters, and length of detonating cord. 



PR'S5UR£-flCLEASC 
FIRING DCVICE 



47. Special locotioni 

a. Abandoned serviceable cr 



repairable items are frequenfly 
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(5) In hole prepared ander truck wheel, ueemble bearinff 
blocks ( bake weight olT eaploaive charge) . chargea, bear* 
iog board* protective blocks (tike weight off firing 
device) . sod bring devlca 

(6) Arm bring devica 

(7) Cover boobTtrap, and camouUage. 

esmsaftc-flctcAac ■- 

neiM oe^CE — I* f 



psoTKcnve 

■iONELEC^eiC 
•.AST INS CV— 



S. 



flH 



ilotor. The fan belt is an excellent anchor for a pull wire. The 
pull wire will be much harder to detect if anchored andemeath the 
bottom pulley, from where it may be extended any length to the 
firing devke and charge. ^ 
e. Eketric SfHem. A useful combination is a charge pnmed with 
an electric blasting cap with clamps attached to the kg wires. This 
may be attached to detoitate by turning on the ignition switch* 

engaging the starter, braking, and the like. 



'•wTcaaeren 



eeffTicTm 

fciXK 




CUMPS 



ccecTfiic 

BCagTINO 

CAP 



CMAme 



NOMaLfcTnc 
SlASTiM CAS 





d. Bod^. Another combi nation useful in rigging a aeat or any 
other part of the Tchide body is a charge detonated electricalty by 
moans of a mercury switch element. 

<1) Assemble charge, electnc blasting cap, and inercury 
element. 

<g) Place boobytrap in position and check circuit with a gal> 
vaaozneter. 

<fi) Attach batteries in circuit by wrapping tightly with fric> 
tion tape. 

Ncte. Always chock circuit before attaching batteriea 
This rigging nay be osaonbled in a small package for use in a 
seat cushion or separated for convenience for anolhtr location 
in the body of the vehicle. Charq£ 



SHggT 

exPLCSiVt 




€LEC7RK 
«LA$TIMC 
cap — 
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MISCEUANEOUS bOObYTRAPS 

UKHwn I. STANOAtP fiOOBYTKAPS 

49. fwttkmi Om 

Id World War II. every major power manufactured boobytraps 
to use against the enemy. Most of them were charged imitations of 
useful objects, which maimed or killed helpless soldiers that handled 
them. The defect common to all standard boobytraps however, is 
that after the first or second explosion, ell others of the same type 
become ineffective. A **one*shot'' job hardly justifies production 
costs. 

$b. ^e«e^ types 

a. The Soviets used more staodard boobytraps in World War II 
than sny other constant. A weud assortment of charged imits* 
Uons of items issued to Gerciao soldiers were dropped from Soviet 
planes. Some of these were: 

(1) Cartridge boxes, apparently ^Ikd with ammunition, con* 
taining high explosfvs and detooatora 
<2) Bandage packets containmg detonstors and shrapnel. 
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(3} Bandw C4S«a with lUd Crgu rigged ts mino. 

<4) Atibber baUa, aboat twice the sise of n fiBt thet detoceted 
upon impact. 

(5) StWer-greS' liffht melaJ boxes or flasks that exploded when 
the lad was raised. 

<6} Cognac bottles tUled with incendiary liquid. 

(7) Small red i^aga marked with an M and aitAchcd to mi no 
that detonated when the flag was removed. 

(6) Tmltation earth-grej colored frogs that detwiatcd when 
preased an. 

(9) Flashlights containing high explosive whkh detonated 
when the switch was moved. 

(10) Mechanical pencils* w'stches. cigarette caaaa. cigarette 
Utters* salt cellars, and similar items that detonated 
vrhen handled. 



b. Knowing the German interest in books, the SovieU prepared 
a book boobytrap The charge inside detonated when the cover was 
raised. ^ 




MAm CHAeCE 



OSTOMATOe 



eATTcer 



Looes 



.A«e(1 OJT roHCtr^ 

CHAaet A«E nwwc ocvitcs 

e. The British also had a book boobytrap; but W was slighUy 
more complicated than the Soviet version, above. 



d All sorts of dirty-trick devices were osed by the enemy. 

<l) A flashlight w'as rigged with a charge and an electric 
detonator powered and actuated by the origmal dry cell 
battery switch, snd circuit. 




(2) Bottles designed to look like liqncr bottles were Oiled 
with a liquid explosive detonated by a pjIhfricUon fuse 
attached to the cork. 



<3J A fountain pen, the ugh very* small, was rigged with an 
explosive charge, a spring driven striker to fire a percus- 
sion cap, and a detonator. 

<d) The Japanese manufactured a pipe boobytrap with a 
charge, detonator, and spring-loaded slr.ker. 



FtiCTION 




eletUk detonator connected to the cerndnals on the back. 
Tlie connect ion of the headset into the IWc communication 
line initiaUd detrnstian. POWbSRED EXPLOSIVE 




(6) The Germans converted their own and enemy standard 
canteens into twob> traps, The explosive charge was 
detonated by a pull fuse and a pull wire ornnKted M the 
cap. When partially filled with water and placed in ita 
canvas case, it was very deceptive. The canUen booby- 
trap had an ellectivc radius of 3 to 6 yards. 




c&n*'E£N 
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(7) Another Gerni&n device was the boobytrap whisUe This 
cDn&Jsted of a policeman's or referee*8 wKiatk with a 
charge and a metal ball covered with a l^er of frictiDn 
compouDd, Blowing the whistle moved the ball, igniting 
the friction compound and detonating the charge. 

VIBRATING BALL 
MAOe OF 

FRICTION MATERIAL 



(8) Tl^ <^rman Peters caady bar boobytrap was ingenious 
indeed. The explosive charge, foie, and ihia ouioas puU 
device were covered with choecUU. 



CANVAS 




SMtIee II. IMFftOVISAnONS 

Si. Ingtniilh’ 

u. Through joformailon on military operations in World War 
It, the C.S. soldier has been we 11. prepared for the dangerous 
Bion of isying. detecting, and cisanmng boobytrape in eonventional 
warfare Howe^'e^. he now is virtually a novire in companion with 
the canning and ingenious present day rrcmlk. who at the start 
was almost totally lacking in material and equipment. 

1. Experience ha; shown that In guerrilla warfare, carried on 
by illy-equipped native populations. boobytraDKng success depends 
largely on ingenuity. Explosive, s necessary eionent. is ather 
improvised fro.Ti commercial ingredients or captured Crosn the 
enemy. Captured mines, sinmuikition. and other simildr material 
are djsssaernbled and evary ounre of evpio«tv« saved. 

$2, Tmintng 

Every aoldier should Vi»va wwne training in the lessons learned 
from the guerrillas, for many items they have Leoprovised and the 
way they have uaeH then* are slso applicable to convoittonnl wnr- 
fara With little effort, a soldier maybe trained so that with no mili- 
tary equipment whatever bat with ample fueds, he may prepare 
himself to fight effectively with materials available from jnerehaata, 
junk piles, and salvage. 

53. Applicoilea 

The impro>uaatjQnB included in Uiis secLivii are gathered fnn 
numerous sources. Some may have wider application to boobytrap- 



pjfig than others. How the guerrilla may ose them, however, ia 
unpredictable. AD are presented to stimulate initiative and arouse 
athitfiaain to «it'do backward enemy peoples in deviBing aod 
pkdog bo^jytraps and to develop a higher level of proficiency 
than ever before in thtir detection and removal. 

54. I«preti»#d Ibnt has and Expbth* Cap* 

A. buminc OO inches per miiuitej. 

(1) Sraid three lengths of cotton string together. 




(2) Moisten fine black powder to fonn a paste. Rub paste into 
twisted string with fingers and allow to dry. If a powder 
is not available, mix 25 parts pouaslum nitrate (salt- 
peter! in an equal amount of water and add S pa rU pul- 
verised charcoal and Z parti pulverised sulphur to form 
a pasts. Rub pasts into twisted string and allow to dr>'. 

(S> Check buming rate before using* 

5. 4$lo«* bunting /uaeff inches per « 

(1) Wash three lengths of string or three shoelaces io hot 
soapy water a&d rmsa 

<2) Disiolvt I part potassium nitrate or potassium chlorate 
and I part granulated lugar in Z parts hot water. 

<3) Soak string or shoelaces in solution and braid three 
strands together. Allow to dry. 

( 4 ) Check burning rate. 

(3) Before using, coat several Inches of the end to be inserted 
into cap or material to be Ignited wHh black powder 
pasU {c <2> above). 

0 . Ekettic Bl/uting Cep, 

With file or other Instrument make hole in end of light 
bulb. 

If jacket la not available, aoldor or seourely fasten two 
wires to b alb— one on metal threads at ude snd other 
at awtsl coataci on bottom. 

Fan bu& and empty portion of blaming cap with black 
oissting cap on top of bulb. 





(1) Remove projectile, hut not i^owder. from small Arms 



U) 

(2) 



<3) 



powder. Tape 




eocacRV4 

CovirMExr 



ei,rbs 




c 



KITOLISHT 

SULI 
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carUi'lge. 

(2) Ta]>€ nonelectric hhstinj^ cap securely in cartrid^. 



<o 




SOsPlECTRiC small apms 

BlASTINC cap :ARTRI3fie 



5S. Fkifig OvvicM 
fl. Tut& and SfnArr, 




Assemble tube, sprius:. str.ker sKafl ^with hole or with bex nirt, 
soft wood Dr metai top pluf, pull pir., and jmpn»vised ].*errussioD 
cap assembly. 



Note. At way 6 assemble iir.n; device before attachins tbe impro- 
vised percussion cap asembly. 




(1) Wrap stripped er.ds otieg wires around c'.othn pin jews 
tfl make elejtrical contact 



12) AssefT.bk' cKaxjre. adapter, electr r Meeting: cap. and 
clothe? ri^« 

13) Insert woodm wed|te. anchor clothes p;n. and ms*^M trip 
wire. 



1 4^ Check circuit with g'slvonpmcter then mnnec: bat- 
lari cs. 





MOTAL 

PLA’eS 



cpac 



FRiCTOk 

TAPC 



{] I Aasembie stake or pole, container, metal contact plates. 

charge, eloctric vluating cap. and pull cord. 

'*2) Chech circuit with gruvonotreter then connect bat- 
teries. 

i$) Fasten down top of contamer and eeai hole around stake 
with friction tape. 



McriL 
h^AT 19 



d. i?op< and CpimdcF. 

( 1 > Cut leg wires to proper lea Rth . 

1.2) Prepare wooden end plugs and bore hole in one to receive 
wires. 

(d) Thread leg wires throu^ hole in block. 

(4) Strip Ad of one leg wire and twist into loop, and secure 
other leg wir« in position 
<5) Testcircait with gal vonometer. 

(4) Assemble meUi cylinder, contact bolt, pull cord, charge, 
blasting cap. end blocks, and batteries. 





(1) Fiat plaArrvnt. 

Assemble container, charge, improvised pull firing device 





Mk PfetMre firing Divwet 
a. IfecAojiico/ ConAaeuML 

flj Force striker nito hole ia pressure board. 

<2) Insert wood or soft metal shear pin in shear pin hole. 
<S) AssemUe striker, neiaJ tube, and improvised blasting 
cap (para 54) . 
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f7 



(1) Ltver atv\. 

(m) Attach conUa^t blodn to eada of wood«n I«vm. 

(b) Auombk wood«n lever*, rubber etHp. end pUttk 
sponge. 




<2) FlttibU 

(e> Atueh meui contact plat« to bearing boerdi. 

<b) Thread leg wires throagh holes in tower bearhtg 
board and attach to contact plates. 

(c> Attach Aczible aides. 




<S) SprwQed preuvre board. 

(s^ Aasambla Bista] coatsets. springs, besring board, 
and pnssun board. 

(b> Atta^ leg wires to metal cocitacta. 




(4) Wooden phmger. 

(a) AaasBible boic, leaving one side open. 

(b) ASMmbla contact plate and three spacing bleaks 
inildi box. 

(e) Drill holes in spacing block for )eg wirM. 

SO 

id) Assemble plunger, metal release, contact block, 
meui contact, and eonUet screw. 

(e) Thread leg wire through holes in spacing block and 
attach to contacts. 

<6) MeUUbot 

<a> Attach mrtal contact to wooden contact block. 

(b) Assemble contact block and metal contact, brackets, 
metal release, plunger, and wooden box lid. 

(c) Bore hole m aide of box for leg wires. 

(d) Thread leg wires through hole in box. 

<e> Attach one leg wire to plunger, the o^sr to metal 
contact 



Kota. Battarisa may be placed inside box If necesaaiT' 




57. Itiiuii Device 

Attach Gripped ends of circuit wires to ends of clothes pin to 
ism antacta. ACtadi taut trip wires below contacts. 
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NONH6TALLIC 
TVME on CAKM 




nj.< 



SlIOI*«C 0OLT Off 
FI ECS OFMEfAL 



sitrsAes 





Alarm Ciaek Timers. 

(1) EUetric. 

(a> Assemble base, meUl contacts, snd alarm clock, 
(b) Tie knot in one end oi string Thread other eod 
through metal contacts and attach Co alann winding 
etem, which winches string and doses cUcuil 
Note. Ac aJann dock, being a very versa tile delay, may be con- 



SUSI*tC 

CCHTACT 



s«rTt4ees oected n many other ways. 
(2) NoiuUcirie. 



II 



UFC 



eLCcmc iLASTme cap 
00. Oeloy Rring DevfcM 

a. Ciff9ret(« TiTiter. 

(1) Test burning rate of time fuze and cigarette. <A cigar* 
etu usually bums at the rate of I inch in 7 to 8 minvteas) 
<2) Cut sloping end on length of time fuxa 
<8) Assemble sloped end oi time iuae, match head, and cigar- 
ette. 



b. 




(a) Drill hole in board of proper aixs to hold standard 
base tightly, 

(b) Remove standard safety pin from firing device and 
replace with easily removed pin. 

(e) Remove protective cap from standard baas and 
crimp on nonelectric blasting cap. 

(dl Screw standard base with blasting cap into bring 
device. 

(e) Assemble alarm dock and firing device on board. 

(f) Attach one end of length of string to eye In safety 
pin and the other to alarm windisig stem, w*hkh 
winches string and removes safety pin. 



MS MlCesVffC-«L£AS£ 
riffIMC KV«C£ 






M07 



TIME^. 

Dried Sffd Timer. 

<1) Determine expansion rate of seeds. 

(2) Place in jar and add water 
< $ ) Assemble jar , 1 Id, dreu It wl rn, metal contacts, and metal 
disk and secure with friction tape. 

CMCWf WI«S 



nicnoN 

fAPt 








SLAAM 

WI>lD^N0 

$reM 



MPM SISK 



uiio iau«. ftAi 
os OIMH 

sas 



d. Wri$i IFsfck Timer. 

(1 > One-kovr delay or less. 

(al Drill small bole in plastic crystal and attach circuit 
wire with screw of proper length to contact minute 
hand. 

(h) Attach ether circuit wire to case, 
rwelve-hoicr deJay or Utt. 

(a) Remove minute hand. 

(b) Drill tm^ hole in plastic crystal and attach circuit 
wire with screw of proper length to contact hour 
hand. 

(c) Attach otha* circuit wire to caaa 



<2) 



CLOCK ATTACHED 
TO BASE 



MCTAL 
CONTACTS 



KNOT 



ciRCurr 

WIRES 







c. Pipe Bembs. 
(1) Grefvsde. 




ALARM WINDING 
STEM 



<a) IhiU hole in cap or plug to admit length of time 
fuse. 

(b) Cnmp nonelectric blasting cap to length of 
fuse. 

fc> Aaaemble pipe, caps or plugs, time fuse primer, and 
explosive char^ 
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(2) AntiduturbasM bomb. 

Drill hole in end cap to s.dirut lAgth of burnt time 
fU 2 e to make a bomb look like a "dud." 

(b) Aitafh electric cap and mercury element on baae. 

(c) Teat circuit with ^Ivorwmeter firtt, then connect 
batteries with frktion tape. 

( d I Asaemb le bomb. 



Caution: If poasible. assemble bomb in piaet, as the mercury 
element, when disturbed, may cauK premature explosion. To aa- 
aamble more eafely and easily, attach wriat watch timer in eircuH. 




/8) Shotgwi bomb, 

(a) Close one end of pipe with hanuner, alloviAg open- 
ing for detonating card primer or electric blasting 
cap. 

(b) Remove protective cap from MlAl pressure or Ml 
pull firing device and crimp on nonelectric blasting 
cap. 

(c) Screw standard base with blasting cap into firing 
device. 

(d) Assereble pipe, shrapnel, wadding, explosive nee- 
electric primer or electric blasting cap {for co»- 
trolledi firing}, and proper firing device. 

Note. The force of the explosive and the streng:th of the pipe are 
iaportant in calculating the sixe of the charge 





b. A'dil Greude. 

Attach nails CO top and sides of charge by means of tape or string. 
Under certMn condiiioDS. nails may be required on only two sldea. 
or even on one side. 




FIRING 

oevicc 

Cs Delay Bomb. 

(II Ckomiml delay, 

is) Crimp nonelectric biasing cap on base of approprl* 
steMl delsy firing device, 

tb) AssemUu firing device and charge in package. 

(c) Crush copper end of firing device with fingers. 

(d) Place package in suiUase or oo.iiainer. 

Note. Use this benib only when dela>* la necessary but accuracy 
la secondary, as the dday time of any chemical firing device varies 
consideraUy according to temperature. 

iGf 




NOfCLECTfllC 
flLASTlhG GAP 




(2) Alarm eloch deksg. 

<n) Drill hole in wo»^en base of proper slxe to hold stan- 
dard base firmly. 

<b| Remove standard safety pin frocn M6 proaaurfr 
release firing device and replace with esaily-re- 
moved pin. 

(c) Crimp nonelectric blasting cap on standard base 
and attach to firing device. 

(d) Awembk alarm clock and firing device on w'ooden 
base. 

(<) Attach one end of siring in eye in pull pin and ^e 
other to the alarm winding stem so that its turning 
will winch the string and withdraw the pin. 

(f) Place assembly in suitcase or container. 
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Me cmsune-flCLeASE 

FIRING D^CS 



STO 



— +—V 







orjACH 
STRING TO 
UNocRaoc 
CF njlp 



PROTKTTVE CAP 



X • 



ALARM 

CLOCK 




smm 



MON€LECTRfC 

6LASTIM3 

CAP 



TAP€ 



(4) Attftch firing dericG to dctaubn; cord with tape. 

(5) AsEccoble Claymore mine with priming and firing ae* 
caaaorieGGnd drum of napalm. 

Ann finng daviea. 



110 

5T«Ne 



B» auL 
OAUH 



ALARM WiNOINC u 

SYSTEM 

4. Envtlopt Bomb. L M II 

< L) Cut lag W)raa of alactHc blaating cap of proper laogth lo 
maka dreg It, 

i2) Strip inau lation off ends of drcait wires and Mat Into 
i4*^n€h loops to make loop awlteh. 

(3) Tet circuit with galvonomotar jCraL then attach bau 
teriae. 

( 4 ) Assemble cardboard bam, batt«nai» Mcctrie blasting cap, 
and explosive as package. 

' R1 Attach one end of string to loop fwiuh so that It will 
puU the bared loops together to done dreuit 
^6) Cut hole inside of envelope under tUp. 

(7) Fix package in envelope ftrmly and thread atriof through 

hole, 

(5) AtUch string Rrmty but concealed to underside of Aap. 
(9) Cloeeenvelope with elastic band. 




QjkYMXV MSC 



mo MRC 




» e\a.i 
n<ei« 

Device 



aeoTEc' 

CAP 



L 



^MOrtLEcrmc 
feUSTMC C4P 





/. f^ice Foddy Bomb. cxih»crs 

O) Remove protective eap from standard base and rrimp on 
nonelectric blasting cnp. 

<2) Screw standard bast with cap Into Ml pull firing device. 
(») Assemble ftring device, detonating cord, prSming adapter. 

nonelecUic bliaimg cap. and explosive charge. 

(4) Attach charge to drum of napalm. 

($> Arm firing device. 

ss Ml ^ ^ 




ELASTIC 8AN0 

i$TRCTD« AROUND ASSCMOLY) 



ci'TOianfA 

COfD 



Tsee 



WALLET TVFE ENVELOPE 



Na 912 eATTcmEs 

□.ECTFre BLASTINO CAP 

-■ 

STRINQ 







W< ftAX . A 

riSlNC \ ^ 

. tx'ftu ?! 



WHIt 





EieiMivf 

BLOCK 






SHEET D^OKlVf 



WIOTfCtIVC 

cap 




AMP’^en. 



OH 

womAR 

KUNO 



NOKLCCTftC 
OLSSriMiS CAPS 




CftIWPCRS 

MOOT rLOOOCP WTTH 
HISH OCTANe aASOLMg 



LOOP 

SWITIM 



OtWtfS 0^ NAPALM 
SPACO pyTEPMITTghTLV 



Mot Shmpwl Bomb. 

( 1 ) Kemove protective cap from standard base and crinp on 
nonelectric blasting cap. 

(2) Screw base with eap in Ml pull dring device. 

(3) Crimp nonelectric bhadng cap on one end of l^gth of 
detonating cord, and install m Claymore mine. 



T^ft Caa Bomb. 

(1) Cat a notched metal contact disk to provide clearance for 
length of stiff insulated wire and ^ to ^ in. from walls 

of fATi- 

(2) Cut Miff insulated wire of proper length to support disk 
and strip insolation from both S7>ds. Bend book on one 
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«nd to hoJd bars $uspaision wire. 

(3) 6endfttilTNriretoprot>€rehape. 



(4> AMemble can, explosive, contact to can, blaatln^ cap. 

insulated support wire, suspension wire and contact disk. 
15 > Check circuit with galvoiiometef then conneet bat* 




MfTna 



dS. MluanMieem CherfM 

c /fnpr«tJU«d5kapedCiuirpe. 

(1) Cut strip of thin metal to make cone of 30^ to dCH* aac^ 
to ftt anocly into container. 

(3) Place cone in container. 

(8) Pack expJoalve firmly in container to a level of 3x belfht. 
(I) Attach standofTe to set charfe above target at height of 
of cona 



2x diameter of cone. 

(6) Attach blasting cap at rear dead ccnUr of charge. 




b. /mp^ovwcd AnCipersoanef Mine. 

(1) Assemble contains, expbsive. separator, and shrapnel. 
Stpiotive muat be packed to mu/ottr dewity and thick- 
neis (should be Yi ''height of shrapnel ) . 

<2) Kemove protective cap from standard base and crimp on 
nonelectric blasting cap. 

<3) Screw atanderd base with blasting cap into proper firing 
deviea 

(4) Secure firing device in place. 

(5> Fix primer lo rear center of explosive and tape to Aring 
device. 

(6) Ann firing device. 




SCDiUUTOS 

(caicaosACi, eerrm waoosie,CTC.i 



BHOSIVI 



UK 




ii) Asaemble eonuinsr, charge, and platter. Charge should 



weigh lame as platter. 

<3) PIm primer in rear center of charge. 

43) Align center of platter with c#oUr of target mass. 
<4> Attach and am firing device. 

nonclectk pwwea 




d. /nprovtsed Claymore. 

(1) Attach ahrapnd to oontee aide of baas and cover with 
doth, tape, or scraen retainer. 

(2) Place layer of plaatic explosive on concave aide of base. 

(3) Attach legs to eoKMt'e side of baae. 

44) Attach eleetric blasting cap at exact rear center. 

(5) Attach firing device to firing wires at proper distance 
from mine for aafet>’. 




CONVEX BASE 
fTlN, MTTAL, 
CAfiD^RDI 



L 



PLASTIC EXPLOSIVE 
1/4 WT Of SHRAPNEL 




aETAINEft (CtOTK, 
SCREEN. WPte. 
TAPE. ETC. ) 
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FIPIW 
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eKin.09vt 
&NO SHRAPNEL 



LES WIRES 



FIRIH6 

DEVICE 



M7 

CKAFTEft 6 

BOOBYTRAP DETfCTlON AND REMOVAL 



63. 



Tv<hni<l«ni 



SterIvR I 



CLCARINO METHODS 



а. Although engineer end Infantry speciaHsts are r«apoulb)e 
for bocbytrap detection and removal, all military orgamaaticna aa- 
aigned to con^at zone miiaiona mu at provide trained men to amiat 
them. 

б, if poaaihle, trained engineer, Infantry, or eaploaive ordnance 
diapoaal unite will aearch out and neutrsliae all boobytrapa in Craic 
of friendly troopa or prepare aafe paaaage lanes. Wt«n diacovered. 
boobj^apa will either be diaamed immediat^y or marked by 
warning algna. Only the simple onea wiU be diaarn^ duriof attack 
Those more complicated will be marked and reported for removal. 

t. To avoid ^sualty, bor>hytrapped orcM. capetially viUafes and 
other inhabited pLaeea, ahould be bypsased. to be eleared b>* apeciab 
lets later, Tactical unite wUl neu trail te boobytraps only when 
necessary for continued movement or operatka. 



64. ClMrencB T*om 

Men who clear boobytrapa are organised into disposal teams and 
auigned to specific areas according to their Uaimng and experv 
ence. 



а. Direction and control is the responaibilitgr of the person in 
charge of clearance activities, who will- 

<1) Maintain a control point near at hand ai>d remaio ib ebae 
contact with hia clearance parties. 

(2) Give aaaUtance to disposal teama when required. 

(2) Preserve new typea of enemy equipment found for more 
carefnl examination by engineer mtciligence teama 

б, Searching parties will be sufficient In number to cover an area 
promptly, without interfering with each other. 

e. In clearing a building, one peraon will direct all searthing 
parties assigned. 

d Open area clearaace will be preceded by recoimaisaaiice if 
the presence of boobytraps ia suspected. Once boobytraps are 
found, search must be thorough. 

<. Searching parties muat be rested frequently. A tired man. 
or one whose attention is attracted elsewhere, is a danger lo him- 
self and others working with him. 

65. Teeli and Iquipoisnt 

a. Body Armor. Armor of varlotu kinds is availaNe. Special 
boots and shoe pace, also issued, will give greater protection 
against blast than boots generally worn. 

b. Afin< Dele ci ore. 

(L) Three mine detectora useful in the removal <tfboobytr^n 
are issued; AN/PES-3 (Polly Smith) and the tranaiator' 
iced, anra) indication model, designed for metal detection, 
and AN/PRS-4 for nonmetallic detection. Of the metal 
detectors, the transistorised model is the lighter and 
mors powerful. All three models have the sairre de> 
ficlencea. They may signal a small piece of scrap aa well 
as a mctal-cased explosive or signal an air pocket in the 



soil, f root, or disturbed soil generally. 

(2) Operating tine should not exceed 20 minutes to avoid 
operator fatigue. Tired opera torg c/ten become eareiesg 
operators. 

c. Grapnels. These are hooks attached to a length of stout cord 
or wire, loag enough for the operator to pull a mine cr boobytrap 
from place from a safe distance or from at least 50 meters behind 




d. Probes. Lengths of metal rod or stiff wire, or bayonets, are 
good probes for locating buried charges. Searching parlies some- 
times work with r<rf)ed-*jp sleeves better to fee) trip wires and 
hiddoi objecU. 



«. .Workers. Standard markers are carried by disposal teams to 
designate the location of knoa*n boobytraps. pending tlieir removal. 




/. Tape. Marking tape is useful for tracing safe routes and 
identifying dangerous areas. 

p. Hand Toola. Small items, such as nails, cotter pin& pieces of 
wire, friction te.pe, safety pins, pliers, pocket knife, hand mirror, 
acissora, flashlight, and Krew driver are very useful in booby* 
trap claarsuice. 

66. [Mertiee 

0 . The most careful observation is required for the detection of 
boobytraps. Sddiers must be trained and c isdp lined to bs on guard, 
especially when moving over an area previously held by the enemy. 
Although s S4^dier may not be assigned the responsibility for Lhdr 
detection and dee ranee, he must be alert for any sign that may 
indicate their presence. He must also disciphre himaelf to look 
carefuOy for concealed boobytraps before performing many .acts 
of normal life. 

b. Often prisoners of war through interrogation give informa- 
tioo on new or unknown boobytrap devices that rnay aid in their 
idrattiication and handling later on. Local Inhabitants also often 
provide information on boobytraps laid in the neighborhood. 

a Searching for boobytraps and delayed charges is difficult 
and tedious. ]Hrbciilarly when intelligence is lacking or inadequate. 
The extent ot search required, the ease of placing and camouffag- 
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in^, and th« great number oi devices a vailable lo the enemy make a li^ht held at the other. Doy-leg: fiue* may be ch«ked by loweri ng a 

the clearance of all charg:e^ almost impo5sib>. Searching partiea. brick from a safe c;atance. 

before beinfi* sent out, will be briefed on all that is known abent Guard all bnildinfa until they are occupied. 

enamy activities in the area. o. ’ft'heo poaail^ and only afUr a thorough check, turn on all 

67. Oulda«f T«chniqM« D^UtlcS from oufrtdc the building. 

As boobytraps are so deadly and as a rule cunningly conceived . , . . 

and hidden, outdwr search, i>e panics sh«.,d be suspic»Js of- J^ote. A ecW.cr by tmininp can df.ve2op A.s sense oi^t. AUc 

a. All moveable and apparently valuable and usrfiil property by tzpeneitct <n,d ccnhnwut obsertah^n of hx$ 

b. All disturbed jrrcmnd and litter from eaplcaive ccatainm. “«• « « *»»'•'»< 

e. Marks inUnaonally left beh.nd to attract nr divert atUnUon. ”f tuutgtr-a most valuaMe osar t toward lelf-prctectxon. 

d. Bvidenco of former c&mouflage. Section i. disarming methods 



no 

e. Abrupt changes or bre&ks in the continuity of any object, such 
16 uuMturil appeinncee of fencee, piunt, vegetation , end duet 

/. Unnecessiry thir.g& like mils, wire, or cord that may be part 
of eboob>ix&p. 

ff. UnuBUil m&rks that may be en enemy wamicig cf dinger. 

h. An obstructions, for they ire ideal spoti for boobytrepe. 
Search carefully before lifting a EC<aie, moving a low hartgtng Ihnb. 
or pushing aside a broken-down wheelbarrow. 

1 . Queer ienprinta or marks on a road, which may lead a curious 
person to danger. 

Abandoned vehidM, dugouta, wells, machinery, bridges, gul- 
lies, defies, or abandoned stores Also walk carefully In or around 
these as pressure«releaie devices are eisity cDnceiled under relatlvO’ 
ly small objects. 

k. Areas in which boobytraps are fto: found immcdiaUly. Never 
aasume witlwut further investigaticD that entire areas are clear. 

L* Obvious trip wires. The presence of one trip wire attached Lo 
an object does nut mean that there are no others. Searching must be 
complete. 

61. Indoar S^o^ching Technievet 

Those in charge of di.<iposal teams should: 

а. Assign bo more than one man to a room in a building. 

б. Indicstc the landing of s Urge charge by a prearranged sig- 
nal All teams except those responsible for neutralising large 
charges must then vacaLe the building immediately by the origmal 
route of entry- 

c. Examine both sides of a door before touching a knob. Observe 
through a window or breuk open s panel. If doors and wi&dowa 
must bo opened and both sides cannot be examined, use a long rope. 

d. Move caref ultr in all huildltigs. for boobytraps may be rigged 
to loose boards. rriO\'eable Dr idea carpets, raided boards or stair 
treads, w indow Inckjt or door Knobs. 

e. Never Tnc*« furniture, pictures, or similar objects before 
checking them carefully for release devices or pull wires. 

/. Never open any box, cupbourd door, or drawer without care- 
ful chocking. Svicky doors, drawetr, or lids should be pulled wUh a 
long rope. 

p. Not sit on ary chair, sofa, or bed before ciareful examinatjon. 

h. Never connect broken wire® or eperate switches before ch«k- 
ing the entire circuit. Such action may connect power to a charge. 

i. Prcmove all switch platM and trace ali w ires that appear for- 
eign to a circuit. Examine all appliances, 

/. Investigate all repaired areas. Look for arming boles. Enlarge 
aD wall and floor punctures. Cavities may be examined by reflrotmg 
a flashlight beam off a hand mirror. (This la also applicable for 
searching under antileiik mines.) 

ni 

fc. Empty all fire boxes, reir.ove the ashes, ctieck fire wood, and 
more the coal pile. 

I, Always work from the basement upward. Check, move, and 
mszk everything movable including vaNes. Ups, levers, controia. 
acreens, and the like. A clockwcrk deias' may not be heard if it is 

well hidden. . .. 

«. Double check basements and first floors-especial.y chmney 
AufiSi elevator and ventilator shafts, and insulated dead-air spaces. 
Check straight flues and shafts by cb8er%*ing from one end against 



69. NMHi«lizaHon 

«. This is the making of a dangerous boobytrap safe to handle, 
[f this is not possible, however, it must be destroyed. Neutraliaation 
involves two stops— dtac*w*.t’ip or replacing safeties in the firing 
assembly and d^fusifig or separating the firing assembly from the 
main charge and the detonator from the firing assembly. 

b. Although typ«i of boobytraps found in conventional warfare 
in a combat zone vary greatly, eqnipmeni used by most armies ia 
basically similar except in construcLion deUiU. Accordingly, a 
knowledge of the mechanical details and techniQues in the ose of 
aUndard H.S boobytripping eqmpmrnt m conventional warfare 
prepares s soWier to some extent for dealing with Ukst of the 
enemy. This, however is not true in guvrrilU warfare. Most enemy 
boobytraps found recently :a gnerrilb irifested areas, were cun- 
ningly and ingeniously improvised and laid. Such boobytraps can 
rarely be neutralized even by the most experierjced specialists. 
These are discussed and illustrated in thapiet 6. 

c. Bcobytraps may be neutral. zed by two rretheds. (l> When- 
ever the location permits, they mav be dratroj'ed ey actuating the 
mechanLcm from a aafe disUnce or detonating a rhargs near the 
main charge These should be used at all time^ unless tactical cen- 
diticna are unfavorable (2> W'ner. rare wary, boobytraps may be 
diasasembled by hand. As this is ulremely dangerous, it slinuld be 

133 

undertaken only by experienced tad extreme!/ skillful specialists. 

Nofe. Complete hwiledffg of (ht dttign vf flu bi>»hytrap nhoutd 
be obtained before any neu<ralitQti(m<e aifempted. 

d. In forward movements, all complicated mechanisms found 
are bypassed. These are marked and reportod for neutrabution 
Ittler. wh« more deliberate sclion may be taken without Karrass* 
mesti by enemy fire. 

c. All boob^raps exposed to bJart from artillery fire or aenal 
bombingshould be dmtroyed in place, 

f. Boobytraps with unrecognizable cr complicated firing ar- 
rangema&ts should be marked arid left for specialises to disarm. 

< 1 ) Blectri^lly fired boobytraps are amung the most dangerous 
of all. Though rare in the psat. they now turn up frequently in 
guerrilla warfare. Some may be identified by the presence of elec- 
tric lead wires, dry cells, or other batteries. Some are amall con- 
tainers with all elements placed inside which actuate at the alightest 
disturbance. These can hardly be disarmed even by experts. 

(21 AnoWier difikull type has delay fusing— a spring- wound or 
electrk clockwork for long delay periods or chemical action firing 
dev ICS. As the time of detonation is uncertain, such boobytraps 
should be deabcoyed in place, if possible or Uctc&lly fesasible. 

TO. Isriai of Conduel 

o. io constant practice by inspecting and studying all 

knovrn boobytrap nipthods and mechanisms, 

b. Develop patience. A careless act may destroy you and others 
as well. 

c. Remember that kn o w ] ed ge inspires co n fid en ce . 

d. Let only one man deal with a boobj'trap. Keep all others out 
of danger. 

e. II in doubt, get help from an expert. 

/. Never group together when there is danger. 

ff. Be susp: cicus of every unusual ob j eel. 
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A. Re|:&rdlesB of natlonAlit 7 . consider every enemy a njthJasa 
cunning and ingenious killer. 

^1. Dti«»Ud Opntiofu 

a. Dettmctxm in Piece. 

(1) If damage is acceptable. wKich is generally the ease out of 
doors, the operator may initiate boobytrap riggings fay their own 
mechanism or by a rope from a cafe position (at least 50 cneUrs 
away). 

(2> The eaaiest method of getting rid of a boobycrap is to deton- 
ate a pound of high explosive adjacent to the main charge. 

b. Jiemovalof IktainCharpe (Antitank Mine}. 

Carefui probing or search around the charge is neeeeary to 

locate and neuiraliee aJI antiJlft dsTieta. Recognition of the ^pe of 
^riiig mechanUma used is necessary to avoid casualty. AU aafefy 

t2l 

devices n&st be replaced. If complete neutral iation seems doubt* Ruaee of certsin types become extremely senaltive to die- 

ful, the charge ibooid be pulled from place by a grapnel or rope turhance from exposure to wet soil. The only safe method of nn- 
from a safe locatiotL After the charge is pulled, the operator ahould tralixing or removing such deteriorated boobytrapi is detonation in 
wait at least 30 seconds as a safeguard agalnat a concealed delay 

action fuse. 72. fapl#dvs Dlipeiol 

c. Hand Diaanninff. None but trained specialiats ahould uoder* «• Ueoally. explosive items recovered by hand neutralisation are 

take this job. unless the boobytrap*s characteristics and disanaiAf deetreyed by spec ially-tr lined explosive ordnance disposal units, 
techniques are weil laiown. Trained specialiats only should inapect Should untrain^ troops be required to do this, they should follow 
and destroy all unusual or complicated mechanisms for safety r^* established procedures with great care. Explosives to be detonated 
sons and for information on new enemy devices. The following pro- should be buried In a st least 4 feet deep under 2 feet of earth, 
cedures for hand neutralixation are for gai dance only, as the exact rocks or other matter that may become flying dd>ris. 

sequence depends on the type of device and the manner of place* ComponenU ahould be placed on their side or in position to 
ment. expose their largest aru to the force of the initiating exploaiva 

Demolition blocks should be used for destruction of these compo> 

<1) Do not touch any part of a boobytrap before examining it nenU. if available; but bangalore torpedoes or dynamite may be 
thoroughly, Locate all firing devkm and their triggering roeehan* substituted. Primed charges should a: ways be connected to firing 

mecliamams by detonating cord, ao that blasting caps may be eon- 

(2) When tracing wires, look for conculed intermediate dev*kes nected at the laai minuu^ TWa eUminaies opening the pit in the 

laid to impede searching. Do not disturb any wires during the exam* event of a misfire, All persona engaged iu dispoaal should take 
(nation of the boobytrap. cover when explosive components are detonated. Despite the 2>foot 

(3) Cut loose trip vifas only after careful examruation of all Uyer of earth, fragmenu may be thrown at high velocity for tev- 
connecting objecu and their functions and replacing all aafeties. «ra| hundred yards, 

(4) Trace taut wires and disarm all connected firing devices by I2I 

replacingaafetiee. Taut wires should be cut only when the danger at INDEX 

both Olds has been eliminated. 




metai fonns extremely sensitive salts readily detonated by handling. 



<5) ) Replace aafeties in all mechanisms, using naiU. lengths of 
of wire, cotter pins, and other objects. 

(6) Never use force in disarmmg firing devices. 

<7) Without disturbing the main charge, cut detonating cord or 
other leads between the disarmed firing devices and the main 
charge. 

(8) Cut wires leading Ca an dtctrk detonator— one af c time 
(2) When using a probe, push it gently into the ground, Slop 
when you touch any object. It may be a preaaure cap or plate. 

< LO) Once separated, boobytnp components ahould be removed 
to a safe storage or d ispoaal area, 

d. Spedel PrecayHcnx, 

<L) Be very cautioua in handling delay mechAisms. Although 
there may be little danger before the appointed time, auxiliary lir* 
ing devices may be present All complicated and confusing devices 
should be destroyed in place or marked for treatment by speciahfts 
(2) Explosive containers of wood or cardboard, buried for long 
periods are dangerous to disturb. They are also extremely danger* 
oui to probe if in an advanced state of deccen position. Deteriorated 
high explosives are very susceptible to detonation. Thus destruc- 
tion in place of a boobytrap and in a concentrated area long expoeed 
to moisture may detonate many others simultaneously. 

124 



AbaadeMd aUisiel, boobytrappioi ef 
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(3) Metallic explosive containers, after prolonged borial, are 

often dangerous to remove. Oxidation may siake them reeistant to 
detection. After a time the explosive may become contaminated. DeUvb^bT** 
increasing the danger in handling. Explosives contaming picric 
add are particular iy dangerous as deterioration from contact with not wivapeci bomb. 
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CHAPTER 1 
INTRODUCTION 

OMM. INCINDIARY SYSTEMS 

a. Thi* iDAnual coven til eepecta of ineendiftiy 
eyslefnc. It describes useful iiutt&ton^ igniten, 
incendiary materials, delay mechaniaim, and spon- 
taneous combustion devices designed for direct use in 
s^x>tage and unoonventionai warfare. 

b. Incendiaries are primarily used in BsboUge to set 
fire to wooden struetures and other combustible targets. 
Certain incendiaries, such as thermite, can be used for 
mdting, cutting, or welding metals. 

e. The moat basic inoendiary system consists of 
putting a lighted match to an easily combustible 
material. However, a simple match is not always 
cflecti\*e. There are noany important combustible 
targeta that require far more heat for reliable ignition 
Uian is available from a match. There are also in- 
stances where delayed ignition is essentiii for sabotage 
success. This nTanusl contains formulations and 
devices lo satisfy the requirements for Ugh ignition 
heat and predetermined ignition delay times lor use in 
sabotage and other barasen^ent actions. 

d. Every incendiary syatein consists of a group of 
elements starting with an initiator and ending with the 
main incendiary material. If the initiator does not 
produce enough heat for reliable igniticMi of the com- 
bustible target, an inter n^iate or booster incendiary 

m required. More than one booster is ncco ms r y for 
some targets. The initiator (eh 2) can consist of a 
•implB match, a match and a fuse cord, an acid, or 
water. The intem^ediaie heat sources are generally 
called ignitera (ch 3). Igniters produce sufficieDt beat 
to set the principal incendiary charge (ch 4) aflante. 
Delay mechanisms (ch b) are frequently used to prevent 
detection of the saboteur by postponement of the fire 
for some limited, predetermined time after placement 
and actuation of ih/t device. 

s. Rpontaneoua combuston ia a good sabotage tool. 
Favorable conditions can be established for the 
deliberate employmeDt of spontaneous combustion 
(ch 8), that is, setting combustible material aflame 
without application of direct flame or spark. 

/. All of the devices and techniques described herein 
been thoroughly checked by independent test to 
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make oertaiQ that thejr work m intended. Detailed 
iaatnietions are given for the ne e cae a ry ingredienU and 
their preparation. It ii important that thrnr ioairw 
tiona be followed carefully to be sure that the devieee 
win operate properly. In addition, clone attention to 
the initnieticna will assure safety. 

«QM. ommnom 

Common terms used in eonneetkni with inoendiary 
syitems are defined below. Note that the definitions 
are worded so as to cover only inoeodiariea. Some of 
the terms have additional meanings in the related 
field of explosives. 

0 . Deicy M 0 ckmim. Chemieal, eloetrieal, or me- 
ehanical elements that provide a time delay. Eleinanta 
may be used sln^y or in combination. They provide a 

predstennined, limited time interval before en ia* 
eMkdiary starts to bum. 

h. Fun, A flexible fabric tube ecntaiaiag powder 
that is used to start fires at some renrete loeatioa. The 
powder in the fuse bums and provides a tires driay. 

s. Iffuittr. An intermediate charge b etwee n aa 
iniiiator and an incendiary material. It is set aflame 
by the initiator and produces sufficient beat at 
tseqieraiure to ignite the main incendiary. Igmlrei 
are fast burning and relatively short lived. 

4. luetudiary Uaiirial. A material that buns with a 
hot flame for long periods. Its purpose is to set fire to 
wooden structures and other combustible tarpta 

a Innndiory System. A group of elements that are 
aresmbled (o start fires. The system coDSirts of 
initiator, delay mechanism Qf needed), igmter, and 
inoendirey material. 

/. Initiator, The source that provides the first fire in 
an Incendiary system. A match is an iniUstor. The 
initiator is so sensHive that ii can be set off with little 
energy. 

p. SporUanooue Comhu$H<m, The outbreak of fire in 
conbustible material that occurs without an apfrfka- 
tkm of direct spark or flame. The fire is tbs rault of 
heat produced by the chemical action of certain oQa. 

k, TSermiU. An incendiary mixture of iron oxide 
flakes and aluminum powder that reacts chemically 
when initiated to forni molten iron. Thermite can be 
uesd to burn holes in steel or to weld steel parts 
tofsiher, 

«0S. TOOIS AHO TIOMIQUfiS 

o. The equipment needed for the manufacture of 
incendiaries coneista of simple items. They are all 

readily available. Requir^ are bottles, jars, potS| and 



spoons. There should be ik> difficulty in obtaining any 
of them. All of the necessary equipment is described iu 
each paragraph dealing with a particular incendiary 
component. 

6. It is important that the operator follow the direc- 
tions given in this manual exaedy as written. They 
have been worked out carefully to give the desired 
results with the minimum chance of mishap. Don't 
experiment with different proeeduros or quantities. 

c. By its very nature, the manufacture of incendiaries 
is dangerous. It is the function of incendiaries to bum 
with an intense flame imder the right conditions. Care 
must be taken that no fires result during the making or 
placing of the devkre. There are also other dangers in 
aiUition to the fire hasard. The chemicals used at 
Ingredients may bum the skin, give off poisonous fumes, 
or be easily flamn\able. They must not be eaten. 

4. When handled with care and proper precautions, 
incendiaries are fairiy aafe to make and use. Detailed 
precautions and Instructions are given in each para* 
graph where they apply. General safety precautions 
follow: 

PrtpaUing a Firs Homd 

1. Fire preventbn is much more important than 
fire fighting. Prevent fires from starting. 

2. Keep flammable liquids away from open flames. 

3. Good housekeeping is the fire prevention. Keep 
work srros neat and orderly. Gean away all equipment 
and material not needed at the moment. Clean up 
spilb as soon as poreible. 

4. Store incendiaries in closed containm away from 
heat. Do not store material any longer than necessary. 

7 

3. In the event of fire, remove the incendtarin from 
the danger area if this can be done quickly and safely, 
large quantities of water to fight fires. 

fl. Horse play is dangerous and absolutely Intolerable. 

Apoidin^ Chmieal Hagard$ 

1. Wear rubber gloves, apron, and glasres when 
handling concentrated ehemie^ if at all pesriUe. 

2. Avoid inhaling fumes. Perform reactions in a well 
ventilated area or out of doors because the boiling is 
often violent and large amounts of fumes sre given off 
that are poisonous if breathed too much. 

3. Avoid add contact with the skin. If chemieais are 
spilled on a person, wash immediately in running water 
for several minutes. If they splash in the eyes, wash 
the open eye in running water for at least 15 minutes. 

4. Clean up any add that is spilled on floor or bench 
by flushing with large amounts of water. Acid spilled 
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on wood CAT 1 cause a fire. 

5. Always pour eooeent rated acida into water. 
Never pour water into concentrated adds beeauae a 
violent reaction will occur. 

CHAPTER 2 
INITIATORS 



0101. FUSi CORD 

a. DticnpHoR. 

(1) This item conuats of a continuous train of 
explosive or fastbumiog material enclosed in 
a flexible waterproof cord or cable. It is uaed 
for Betting off an explosive or a combustible 
mixture of pow dera by action of the fuse flame 
on the material to be ignited. Fuae cord can 
be itiitiated by a match flante, using a specific 
procedure, or v Uh a standard U.S. Army fuse 
lighter. Fuse cord bums at a uniform rate 
allowing the user to be away from the imniedi* 
ate scene when the incendiary actually func- 
tions. 

(2) Fuse cord does not directly ignite any in- 
cendiaries listed in chapter 4 but is a primary 
inKiator for all igniters listed in chapter 3 
except; Potassium l^mianganate^Glyeer in 
(0206), Powdered Aluminum^Sulfur Pellets 
(0207), White Phosphorus (0209), and SukK 
igniter For Thermite (0211). 

h, il/ofsrtaf and Equipment. Two Standard U.S. 

Army fuse cords are avail^le: 

(1) KaUi7\g time fuH. 




This conaistB of black powder tightly wranied 
wHh several layers of fabric and waterproofing 
materials. It might be any color, orange 
being the moat common. The diameter of the 
fuse cord is 0.2 inch (a little larger than % 
inch). The fuse bums inside the wrapping 
at a rate of approximately 40 seconds per fool. 
It must be tested before use to verify the 
burning rate. 



(2) Safety SuH M700, 
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*cuTKS eovemHs 

This fuse is similar to Blasting Time Fuse and 
may be used interchangeably with it. The 
fuse is a daric green cord 0.2 inch in diameter 
with a plastic cover, either smooth or with 
single paintod abrasive bands around tbs 



outnde at 1 foot or 18 inch intervals and 
double piUDted abrasive bands at 5 foot or 90 
inch intervals depending on the time of 
inaDufaeture. Thm bands are provided to 
make measuring easy. They are abrasive so 
that they can be felt in the dark. The fuse 
bums inside the wrapping at a rate of ap- 
proximately 40 seconds per foot. It must Ito 
tested before use to verify the burning rate. 

NeU. A commerriil Usm cin be aubitituied for 
eHher ef tha above U.B. Army i«ua itema. The 
cemmerdal fuae la 0 I inch (about ineh) in diameter 
and ia coated only with iraterprooflns lacquer. Thia 
fuse can be aaaily ignited by holding the free end in a 
match fUme becauae the outside covering if flammable. 

c. Preporation^ None. 



d. ApptiecHan. 

( 1 ) OtneraL 

(o) Cut and discard a ^incb length from the 
free end of the fuse roll. Do this to be sure 
that there is no chance of mififire from a 
damp powder train because of absorption 
of moisture from the open air. Then cut 
off a measured length of fuze to check the 
burning rate. Check the burning rate 
before actual use. 



(b) Cut the fuse long enough to allow a reason- 
able time delay in initiation of the incendi- 
ary system. Tlie cut should be made 
squarely across the fuse. 

(c) Prepare the fuse for ignition by apUtting the 
fuse at one end to a depth of about one inch. 
Place the bead of an unllghted match in the 
powder train. 
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(d) Insert the other extd of the fuse laia a 
quantity of an igtdter mixture to that the 
fuse end temunatea near the center of the 
nuxture. Be sure the fuse coird is anchored 
in the i^ter mixture and cannot puli avay. 
In the case of a solid igniter material such as 
Fire Fudge (0292)^ the fuse ib split to about 
on^half inch at the end opposite the 
containing the match in the powder tain. 
This split fuse end is wedged over a sharp 
edge of the solid igniter material. Be sure 
the black powder in the fuse £rmJy contacts 
the solid igniter. If necessary, the fuse cord 
can be held firmly to the solid igniter vitb 

light Upe such as iranspatent adhesive 
Upe. 

(s) The fuse is initiated by lighting the match 
bead inserted in the split end of the ftMe 
with a burning match as shown below. 




CO Two standard fuse lighters, the M3 and 
M60» are available in demolition kits for 
poaitive lighting of Blasting Time Fuse and 
Safety Fuse M700 under all weather 
condiiiona— even under water if it is 
properly waterproofed. The devices are 
manually operated. A pull on the striker 
rstainiiig pin causes the striker to hit tbe 
percussion primer, thus i gnitin g the fuse. 
TAsse devices art noi recammendtd wAcre 
mkhu is rc^tVcd 6ecotue a report it hea r d 
wAcfi the primer m fired. 

(2) Mifum liQkUr. 

The attachment and operation of tbe M2 Fuse 
Lighter are as follows: 

(a) Slide the pronged fuse retainer over the ewl 
of the fuse and firmly seat it. 

C&) Waterproof the joint between the fuss and 




the lighter, if necessary, by applying a 
sealing compound (putty or mastic). 



(c) !n firing, bold tbe barrel in one hand and 
pull on the release pin with the other hand. 

(3) MSO fuH lighter. 




The attachment and operation of the M60 
Fuse Lighter are as follows: 



(a) Unscrew the fuse holder eap two or three 
turns. 

(h) Press tbe shipping plug into the lighter to 
release the split giommet, and lotats the 
plug sa it is removed. 

(c) Insert end of fuse in place of the plug untO 
it rests against the primer. 

(d) Tighten tbe fose holder cap suffictently to 
hold tbe fuse tightly in place and thus 
waterproof tbe joint. 

(e) To fire, remove tbe safety pin, bold the 
barrel in one hand, and pull on the pull 
ring with the other hand. 

OIO. IMPROVISiD STRtHO fUSI 

a. Deecription. 

IGNITEfi STSIMG FUSE 




<1) This item consists of string, twine, or sho^ 
laces that have been treat^ with either a 
mixture of potassium nitrate and granulated 
sugar or poUmium chlorate and granulated 
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use is not recommended vhere there La the 

(2) Improvised string fuse does not directly pootibility of the fuse getting wet. 

ignite eny incendieries listed in chspter 4 olOS. CONCMTItATIO SULFUftlC ACID {OIL OF 



but is & primAry initistor for &il igniten listed 
in chspter 3 except: Potassium Permangsaste 
^^lycerin (0206), Powdered Aluminum^ 

15 

Sulfur Pellets (0207), White Pho^horue 
(0209), and SubigniUr For Thermite (0211). 

(3) Depending upon the length of the fuse, the 
user can be away from the imn*kediate scene 
when an incendiary system is iuiiated. 

b, Malerial and EguiptnenL 

String, twine or shoelaces made of cotton or linen. 

Potassium nitrate or potassium chlorate. 

Granulated sugar. 

Small cooking pot. 

Spoon. 

Heat source such as stove or hot plate. 

Soap. 

€. Preparation. 

(1} Wash string or shoelaces in hot soapy water; 
rinse in fresh water. 

<2) Dissolve one part potasaium nitrate or 
potassium chlorate and one part granulated 
sugar in two parts hot water. 

(3) Soak string or shoelaces in the hot solution 
for at least hve minutes. 

(4) Remove the string from hoi solution and 
twist or braid three strands of string together. 

(5) Hang the fuse up to dry. 

(6) Check actual burning rate of the fuse hy 
measuring the time it takes for a known 
length to bum. 

d. Application. 

(1) This fuse does not have a waterproof coating 
and it must be tested by burning a measured 
length before actual use. 

(2) Cut the fuse long enough to allow a reasorwble 
time delay in mitiaticn of the inceruiiary 
^item. 

16 

(3) Insert one end of the fuse m a quantity of an 
igniter mixture so that the (use end terminates 
near the center of the mixture. Be sure 
the fuse cord la anchored in the* igniter mixture 
and cannot pull away. In the case of a solid 
igniter material such as Fire Fudge (0202), the 
improvised string fuse is securely wrapped 
around a piece of solid igiuter material. 

(4) The fuse is initiated by lighting the free end 
of the fuse with a match. 

(5) This fuse does not bum wheu it is wet. Its 



vntioi) 

Description. 

(t) material is a heavy, corrosive, oily, and 
oolottesa liquid. Storage is recommended 
in a glan eontainer with a glass lid or stopper. 
Commercially available sulfuric add is ap- 
proximately 93 percent concentration with a 
specific gravity of 1.835. This is commonly 
nfened to as concentrated sulfuric acid. 

(2) Concentrated sulfuric acid chars wood, cotton, 
and vegetable fibers, usually without causing 
file. The addition of water to concentrated 
sulfuric add develops much heat which may 
be sufficient to cause a fire or an explosion. 
This depends upon the quantity of acid, 
quantity of water, and rate of addition of 
water. 

Oiution.* Ahrays add concentrated sol* 

teic add le water. Never add water to a 

coBceatralcd add. 

(3) Certain igiuter materials can be reliably 
brought to flaming by the addition of con- 
centrated sulfuric acid. This is brought 
about by the chemical reaction between the 
sulfuric acid and the igniter materials. The 
following igniters are initiated by concen- 
trated sulfuric add: Sugar-Chlorate (0201), 
Fire Fudge (0202), Sugar— Sodium Peroxide 
(0203), Aluminum Powder— Sod iun^ Peroxide 
(0204), Match Head (0205), and Silver 
Nitrate — Magnesium Powder (0208). 

(4) The most important use for concentrated 
sulfuric acid as an initiator is in conjunction 
with delay mechanisms. The acid is held 
away from the igniter for a period of time by 
making use of the corrosive action of the acid 
to work its wey through a barrier. If the 
delay mechanism is placed in a cold environ- 
ment, the concentrated acid will remain 
fluid at extremely low temperatures. The 
following delay mechanisms are recommended 
for use with concentrated sulfuric acid: 
Gelatin Capsule (0402), Rubber Diaphragm 
(0403), Paper Diaphr^im (0404), Tipping 
Delay — Filled tube (0408), Tipping Delay — 
Balancing Stick (0410), and Stretched Rubber 
Band (0411). 

6. Material end E^ipmmt. Concentrated sulfuric 
acid. 
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c, FrrpQTQHf^, None— If only bAiUry^gnule sul- 
func acid Ls available (specific gravity 1.200), it must 
be concentrated before use to a specific gravity of 
1.835. This is done by heatiog it in an enameled, 
heat-resistant glass or porcelain pot until dense, white 

U 

fumes appear. Heat only in a well ventilated area. 
When dense, white fumes start to appear, remove the 
Iieat and allow acid to cool. Store the concentrated 
acid in a glass container. 
rA <4ppftcah‘ofi. 

(1) (kntral. Commercial sulfuric add is avail- 
able in 13 gallon carboys. Sm slier quantities 
of this acid are available in ehemicai labora^ 
tory reagent storage containers, ft k lecom- 
mendod that a small quantity of add, about 
one pint, be secured and stored in a glass 
container until it is used. 

(2) Vm idlA <klay f/mhanisms. 

(a) Construction of qncific delay mechanisms 
is described in chapter 5. Within the delay 
mechanism, there k a container filled with 
acid. The add corrodes thk container, k 
absorbed by the container material or is 
spilled from the container until it comes in 
contact with the igniter mixture. 

(h) Carefully fill the container in the delay 
mechanism with coneentrated sulfuric add. 
This can be accomplished easily with a 
small glass futmel. A medicioe dropper is 
used when the delay mechanism container 
is small. 

Csuifon.* Concentrated soUkric add Biiit 
be kudted eareCUUy becauee II Is very cor- 
mire. If it fi iplaiihed cm ebtfalng . sUn or 
eyea, the afected area mail be Immediately 
Baebed with water. This may net be always 
piaetteal. It is roconmeaded that eye pre- 
lection be worn by the oaer when pomiog 
coaccaCrated aatfiiA lehL Maay ty^ art 

19 

avdIaUe Car this parpoee. Rubber glares eaa 
be worn to protect the bauds. A small bottle 
of water caa be carried to flush small areas of 
■Ua or clothing which may be eoatsadnated 
with the acid. 

(3) 3fant4ol applicoHm. 

(n) Manual application of concentrated sultiuic 
acid for direct initiation of an igniter k not 
recommended when fuse cord is available. 
It is possible to employ this acid for direct 
initiation by quickly adding three or four 
drops to the igniter material. This can 
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be accomplished with a medicine dropper. 
Keep hands and clothing clear of the igniter; 
ignition may take place idmost instantly 
with addition of add. 

CftutuM.* Do not allow material toA as 
■agar, weodi cotton or woolen fibers to fUI Into 
the hofflng odd. A vMest reaction could 
oeear with splattering of acid. 

(6) Since sulfuric acid has a unique freesing 
point related to acid concentration, the 
information ahown below is useful when 
this acid is used with delay niechanisms in 
low temperature surroundings. Be sure of 
acid concentration by checking with a 
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•100. WATfi 



a. Desertprion. 

(1) Water causes spontaneous initiation of certain 
igniter mixtures. This ia caused by a (*hemicsl 
reaction of the igniter umterials in the presence 
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of wftier. The followhi^ igniters initialed 
by water: Sugar — Sodium Peroxide (0203), 
Aluminum Powder — Sodium Peroxide (02<H), 
and Silver Nitrate — Magnesium Powder 
(0208). 

(2) The moat important use for water as an 
inidator is in conjunction with delay mecha* 
Since only a few igniter mixtutea are 
initiated by water and it cannot 6e ««<tf or 
jTHting iemperaluru, its uae is limited. When 
tactica ao dictate, water can be reliably used 
with the following delay mechaniams: Gelatin 
Capsule (0402), Overflow (0407), Tipping 
Delay — Filled Tube (040S), Balancing 8tirk 
(0410), and Stretched Rubber Band (0411). 

NoU. Sulfuric acid of any eonceuiraiion can be 
substituted for water in i!ie initiation of vaUr actWated 
igniters. Water cannoi be substituted for concentrated 
eulfaric acid. 

b. Ifafertaf and Equipment. Water, 
e. Avpafofi*<m. None. 
d, AppUcaHm. 

(t) Vee ufiik delay mechaniemi. Construction of 
specific delay mechanisms is presented io 
chapter 5. WUhin the delay mechanism, 
there is a contwer filled with water. The 
water dinolves the container or is spilled fmn 
the container and comes in contact with 
igniter mixture, initiating the fire train. 

22 

(2) Manual applicoHon, Fuse cord, when avail* 
able, is recommended in preference to water 
as an initiator. Water is used for direct 
ignition of a apecific igniter by adding drop# 
as with a medicine dropper. Keep hands and 
clothing clear of the igniter; ignition may take 
place almost instantaneously with addition of 
water. 

23 

CHAPTER 3 
IGNITERS 

0201. SUGAR-CHIORATE 

a. Description. 

(1) This item consists of a mixture of granulated 
sugar and potassium chlorate or sodium 
chlorate. It can be used to ignite all the 
incendiariea listed in chapter 4 except Ther- 
mite (0307). It may be used directly as an 
incendiary on readily flammable material 
such as rags, dry paper, dry hay, or in the 
combustible vapor above liquid fuels. 

(2) The igniter can be initial^ -fcy .Fuse Cord 

(0101), Improvised String Fuse or 



Concentrated Sulfuric Acid (0103). 

(3) This simple sugar-ehlDrate mixture closely 
reaemblea granulated sugar and should not 
ordinarily arouse suspicion. It is an excellent 
igniter. 

Cautianf This mittote ia poisonoiiB and 
must not be eaten. 

b. Material and Equipment. 

Granulated sugar (do not uee powdered or con- 
fectioQsn sugar.) 

Potaseium chbrate or sodium chlorate (no coarser 
than granulated sugar). 

Spoon (preferably nonmetaliic). 

Container with tighufitting lid. 

Rolling pin or round stisL 

e Frtpafotion. ^ 

(t) Using a clean, dry spoon, place granulated 
wgar in the container to one-quarter container 
volume. Wipe the spoon with a clean cloth 

(2) If the potassium or sodium chlorate is lumpy, 
remove all lumps by crushing with a rolling 
pin. Using the spoon, add an equal quantity 
of chlorate to the container 

Caution r If this mixture la carelessly 
handled with excearive bnmpljig mod acraping, 

It eottU be a Ire haaard to the user. As a 
precawtion, remove any mixture adhering to 
the Bp et edge of the Jar before tigblening 
theBd. 

(3) Tighten the lid of the jar, turn the jar on its 
tide and dowly roll until the two powders are 
completely mixed. The mixture it now ready 
for use. It may be stored for montht in a 
tightly realod container. 

d. ApplieaHm. 

(1) Caiefnlly pour or spoon the mixture, in a 
tingle pile, on the Incendiary. Prepare the 
mixture for ignition with Fuse Cord (0101) or 
Improvised String Fuse (0102) in the noma) 
manner. The fuse cord should terminate near 
the center of the igniter mixture. Concen- 
trated Sulfuric Acid (0103) can be used as an 
initiator, but ia generally lets convenient. 
Ignition takes place abnoat immediately on 
contact with the acid. Acid is recommended 
for ure with specific delay mechanisind found 
in chapter S, 

(2) If only battery-grade sulfuric acid is available, 
it must be concentrated before use to a 

IS 

specific gra\dty of 1.835 by heating it in an 
enameled, heat-resistant glass or porcelain pot 




POOR MAN'S JAMES BOND Voi . 3 282 

until dense, wbitd fumes rtart to appear. See 
paragraph 0103 for detaHa. 

(3) When used to ignite flammable li^uida, wr^ 
a quantity of the mixture in a noDabaorbeot 
material and auapend it inside the eonUiner 
near the open top. The container must remain 
open for easy ignition and eombustioa of ^ 
/lamioable liquid. 

(4) To minimize the hazard of premature ignition 
of fUminable liquid vi^rit allow at least two 
feet of fuee length to extend from the top 
edge of an open conifer of flammable liquid 
before lighting the fuse. 

0M3. fits FUDQE 

а. D€9cripivm. 

(1) Tbia item conaieU of a mixture of augar and 
potaaaium chlorate in a hot water aoluiien 
which colidiflea when cooled to room tempere» 
ture. It can be uaed to ignite aU the ioeen- 
diariei listed in eh^ter 4 except Thermite 
(0307). It may be used dirMtJy aa an 
incendiary on readily flatninahle material, 

Buch aa raga, dry paper, dry hay, or m the 
combuitible vapor above liquid fuels. 

(2) The igniter can be initiated by Fuse Cord 
(OlOI)i Improviaed String Fuae (0102), or 
Concentrated SuUtiric Acid (0103). 

(3) Fire fudge resembles a white sugar fudge 
haviog a smooth, bard surface. The ad* 
vantage of this igniter material over Sugar* 
Chlorate (0201), ia its moldability. The 

U 

procedure for preparation must be followed 
closely to obtain a smooth, uniform material 
with a hard surface 

Caueionr Tbls material Is potaonoos sod 

oust not be eaten. 

б. Maierial and Equipment. 

Granulated sugar (do no< use powdered or con- 

feetioners sugar), 

Potaaium chlorate (cio coaraer than granulated 
sugar). 

Metallic, glass or enameled pan. 

Measuring container (size of this eontsuner 
determines quantity of finished product). 

Spoon (preferably nonmetallic). 

Thermometer (to read in the range 200** F. to 
250^ F.) 

Heat source, 
c. /Veporalton. 

(1) Clean the pan by boiling some clean water in it 
for about five minutes. Discard tbe water. 
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pour one measureful of clean water into the 
pan and warm it. Dry the measuring con- 
tainer and add one measureful of sugar. 
Stir the liquid until the sugar dissolves. 

(2) Boil the solution until a fairly thick syrup is 
obt^ned. 

(3) Ronove the pan from tbe source of heat to a 
distance of at least six feet and shut off beat. 
Rapidly add two measurefuls of potaaium 
ehlorete. Stir gently for a minute to mix the 
synip and powder, then pour or i^>oon the 
mixture into appropriate molds. If the mold 
is paper, it can usually be peeled off when the 
fire fudge cools and hardens. Pieces of card- 

27 

board or paper adhering to the igniter will not 
impair iU use. ^rex ^aas or ceramic molds 
ran bo used when a clear, smooth surface is 
deaired. It is recommended that section 
thickness of molded fire fudge be at lesMt 
one4mlf inch. U desired, molded fire fudge 
can be safely broken with tbe fingers. 

( 4 ) Thm material is modemtely hard immediately 
after cooling. It will become harder after 
24 boun. When kept in a tightly sealed 
coatainer, it will retain its effectiveness for 
months. 

Causfonr If Ibis IgaHer DUterial la care* 
lamly baadled wHb exeemive bamplot <or 
acnplag. H eonld be a Ire baard to Ihe user. 

d. AppttcttJtoa. 

(1) Place a pieos of fire fudge on top of tbs 
inoendiaiy. Minimum size should be about 
oos inch square and one-half inch thick. 
Prepare the fire fudge for ignition with Puss 
CoH (OiOl) or Improvised String Fuse (0102) 
in tbe Donnal manner. Concentrated Sul- 
furic Acid (0103) can be used u an initiator 
bqt is gsneraDy less convenient. Acid is 
recommended for use with specific delay 
mechanimns found in chapter 5. 

(2) If only battery^rade sulfuric acid is available, 
it must be coocentmted before use to a 
^ecific gravity of 1.335 by heating it in an 
enixnelcd, heat resistant glass or porcelain pot 
UD^ dense, white fumes start to appear. See 
paragraph 0103 for details. 

n 

(3) When used to ignite flammable liquida, wrap a 
quantity of the igniter mixture in a noo- 
abeorbent material and suspend it inside the 
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container sear the open top. The container 
must remain open for easy lotion and 
combuation of the Anminnbln fi<piid. 

(4) To minimiee the hazard of premature ignition 
of flammable liquid vapors, allow at Ittst two 
feet of fuse length to extend from the top 
edge of an open container of flammable 
liquid before lifting the fuae. 

0203. SUOAR^IOOIUM PiROXIDf 

а. IkMjriptian. 

(1) This item cooeiete of a mixture of aodium 
peroxide and granulated augar. It can be 
uaed to ignite all the incendiariea liated in 
chapter 4 except Thermite (0307). It nuy be 
und directly aa an incendiary on readily 
flammable material auch aa rage, dry paper 
dry hay, or in the combuatible vapor above 
liquid fuela. 

(2) The igniter can be initiated by Fuae Cord 
(OlOl), Improvised String Fuse (0102), Con- 
cenirated Sulfuric Acid (0103), or Water 
(0104). 

Caution: TUe mixture ia anaUhle and earn 

ignite at high hamldlty or when wet allghcly 
drapa of water, pen^ntion, etc. 

б . Material and EguipmerU, 

Granulated augar (do not uae powdered or coa- 
fectionere augar). 

Sodium peroxide (no coarser than granulated 
augar). 

Bpooo. ” 

Coataioer with tight fitting Hd for mixing and 
■tofage. 

e» Pfeparotian, 

(1) Uaiiig a clean, dry apoon, place granulated 
augar in the container to ^Nic-quarter ccnUiner 
volume. 

(2) Wipe the apoon with a clean, dry cbth, and 
add an equal amount of aodium pmxide to 
the diy mixing container. Tighten the lid on 
the aodium peroxide container, and remove H 
at least ux feet from the working area. 

(3) Tighten the lid on the mixing container. Turn 
the container on iu and alowiy roll until 
the two powdm am completely mixed. The 
mixture ia now* ready for i»e. 

(4) A good practL^e ia to keep the granulated 
augar and aodium peroxide in separate air- 
ti|^t containers and mix Just before use. 

Caution t Do net stoco tfcia nuxtnre kmger 

thM Arte flays bccanaa flaeompoafloa may 



aeew and eaase apenlaneoua combustion. 

Ba mro Aal the stonge caatahier ia air-tight. 

(1) Carefully pour or spoon the mixture, in a 
lingk pile, on the inc^diary. Prepare the 
mixture for ignition with Fuse Cord (010 1) 
or Improvised Siring Fuse (0102) m the 
normal manner. The fuse cord should 
taiminate near the center of the igniter 
mixture. Concentrated Sulfuric Acid (0103) 
and Water (0104) can be used aa initiators, but 
are generally less convenient. Ignition takes 
place almost immediately on contact with the 

20 

acid or water. These liquid initiators are con- 
venient for use with speriflc delay mechauisma 
found in chapter o. 

(2) When used to ignite flammable lifiiiids, wrap a 
quantity of the mixture in a mm -absorbent 
material and suspend it inside the container 
near the open top. The container must remain 
open for easy ignition and combustion of the 
flammable liquid. 

(3) To PDinimise the hasard of premature ignition 
of flammable liquid vapors, allow at least tn*o 
feet of fuse length to extend from the top of 
an open container of flammable liquid before 
lighting the fuse. 

0204. ALUMINUM POWDER^SODIUM rSROXIDE 

0 . Description. 

(1) This Hem consists of a mixture of sodium 
peroxide and powdered aluminum. It can be 
used to ignite all the incendiaries listed iu 
chapter 4 except Thermite (0307). It may be 
used directly aa an incendiary on readily 
flaimnable nwterial, suoh os rags, dry paper, 
dry hay or in the combustible vapor above 
liquid fuels. 

(2) The igniter can be initiated by Fuse Cord 
(0101), Impiovised String Fuae (0102), Con- 
centrated Sulfuric Acid (0103), or water 
(0104) . 

Caution: Thb mixture is tusUble and can 

ignite at Ugb bnaMlty or when wet slightly 

by drops of water, perspiritlofl, etc, 

21 

h. Material and Equipment. 

Powdered aluminum (no coarser than granulated 
sugar). 

Sodium peroxide (no coarser than granulated 
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sugar). 

Spoon. 

Cont^ner with tight fitting lid for mixing and 
storage. 

c, Fi'tparation. 

(1) Using a clean, dry qwon* plaee poudered 
aluminum lii the container to one-<|uarter 
container volume. 

(2) Wipe the spoon with a clean, dry cloth, and 
add an equal amount of sodium peroxide to 
the dry mixing container. Tighten the lid on 
the sodium peroxide container, and remove il 
at least six feet from the woriting area. 

(3) Tighten the lid of the nnxing container. Tuni 
the container on its side and slowly roll uidil 
the two powders are completely mixed. The 
mixture is now ready to use. 

(4) A good practice is to keep the powdered 
aluminum and sodium peroxide in separate 
contemners and mix just before use. 

Caution.* Do not atort this mixture kuiger 

than three days because deeompoaiden may 

occur and cause spontaneotu combustkm. 

Be sure that the storage container is sv*li^t 

d. ApplicQtion. 

(1) Carefully pour or spoon the mixture, in a 
single pile, on the incendiary. Prepare the 
mixture for ignition with Fuse Cord <0101) or 
Improvised String Fuse (0102) in the nonnal 
manner. The fuse cord should teniunate 

n 

near the center of the igniter nuxiure. Con* 
eentrated Sulfuric Acid (0103) and Water 
(0104) can be used as initiators, but are 
generally less convenient. Ignition takes 
place almost immediately on contact wHh the 
acid or water. These liquid iiutiatora are 
convenient for use with specific delay meeba- 
uisnifi found in (chapter 5.) 

(2) When used to ignite flammable liquids, wrap 
s quantity of the mixture in a nonabsorbent 
material and suspend it inside the container 
near the open top. The container must ren)w 
open for easy ignition and combustion of the 
flammable liquid. 

(3) To minimise the hazard of premature ignition 
of flammable liquid vapore, allow at le^ two 
feet of fuse length to extend from the top 
edge of an open container of flammable liquid 
before lighting the fuse. 

0205. MATCH HEAD 

0 . Description. 
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(1) This item oonaiats of a quantity of match 
beads, prepared by breaking the heads off 
their match sticks and grouping the match 
heads t4^iher to form the desired quantity 
of igniter. Any kind of friction match will do. 
It can be used to ignits the following in- 
cendiaries listed in chapter 4: Napalm (0301), 
Gelled Gasoline (exotic thickeners) (0302), 
Gelled Gasoline (improvised thickeners) 
(0303), Paraffin-fiawdust (0304), and Flam- 
mable Liquids (0308). It may be used directly 
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as an incendiary on readily flammatle ma- 
terial such as rags, dry paper, dry hay or in 
the combustible vapor above liquid fuela. 

(2) The igniter can be initiated by a match 
flame, Fuse Cord (0101), Improvised String 
Fuse (0102), or Concentrated Sulfuric Acid 
(0103). 

6. Malcrial and Equipment. 

Raxor blade or knife. 

Container with tight-fitting lid. 

Matches, friction. 

c. Preparatim. 

(1) Using a knife or razor blade, cut off the 
match heads. 

(2) Prepare the desired quantity of igaiter and 
store it in an airtight container until ready 
for use. 

d. AppHcahon. 

(1) Pour or spoon the match heads, in a single 
pib. on the incendiary. Prepare the match 
heads for ignition with Fuse Cord (0101) or 
Improvised String Fuse (0102) in the normal 
manner. The fuse cord should terminate 
near the center of the match head pile. 
Concentrated Sulfuric Acid (0103) or a 
match flame can also be used as ao initiator 
Ignition takes place almost imme&tely on 
contact with the acid or the mhich flame. 
Acid is recommended for use with specific 
delay mechanisms found in chapter 5. 

(2) If only batiery^rade sulfuric acid is available, 
it must be concentrated before use to a 
specific gravity of 1.835 by heating it in an 
enameled, heat-resistant glam or porcelain 

34 

pot until dense, white fumes start to appear. 
See paragraph 0103 for details. 

(3) When used to ignite flammable liquids, wr^ 
a quantity of the match heads in a non- 
absorbent material and suspend it inside the 
container near the open top. The container 
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must ranain open fw easy ignition and 
combustion of the flammable liquid. 

(4) To miniznize the hazard of premature ignition 
of flanunable liquid vapors, allow at least two 
feet of fuse bngth to extend from the top 
edge of an open container of flammable liquid 
before lighUng the fuM. 

0906. POTASSIUM PE9MANOANATS— OiYCEIUN 

a. Diteriptiim, 

(1) This item ccnaista of a atnaW pile of potassium 
pennanganate crystals which are ignited by 
the chemical action of glycerin on the crystals. 
It can be used to ignite all the incendiariea 
listed in chapter 4 except Thermite (0307). 
It may be used directly as an incendiary on 
readily flammable material, euch as rags, 
dry paper; dry hay, or in the combustible 
vapor above liquid fuels. 

(2) Ignition u accomplished by causing a few 
drops of glycerin to contact the potassium 
pemangaoite crystals. A hotter flame is 
produced when powdered magnesium or 
p<»wdered aluminum is mixed with the 
the potasaiuin permanganate crystals. 

0> Tgoition time, after addition of the glycerin, 
increases as temperature decreases. This 
igniter is not reliable below 60^ F. 

6. Afattrial and Equtpm^, 

Potassium pennanganate crystals (no coarser thaa 
granulated sugar). 

Glycerin. 

One small container with tight«fltliag lid lor the 
glycerin. 

One larger container with tight^fltting lid lor the 
potassium permanganate crystals. 

Powdered magnesium or powdered alumioonj 
(no coarser than granulated sugarl. 

c. Preparaticn. 

(1) Put some glycerin ui the small container and 
cap lightly. 

(2) Fill the larger container with potassium 
pennanganate crystals and cap tightly. 

(3) If powdered magnesium or powdered aluini* 
num is available, mix 85 parts potassium per- 
manganate crystals and lo parts powdered 
magnesium or powdered aluminum and store 
this mixture in the large bottle. 

(4) Keep these containers tightly sealed and the 
material in the containers wiU remain effective 
for a long period of time. 

d. A ppUeaiion, Pour out a quantity of the potassium 



pennanganate crystals (with or without powdered 
aluminum or powdered magnesium), in a single pile 
on the iiKendiary. Manual ignition is accomplished 
by causing a few drops of glycerin from a medicine 
dropper to come in contact with the potassium per- 
manganate crystals. Keep bands and clothing clear of 
the igniter; ignition may take place almost instantly 
with additioa of the glycerin . This igniter is convenient 
for use with specific delay mechanisms found in 
dtapier 5. ^ 

0907. POWDEMO ALUMINUM— SULFUR PELiHS 

a. De*eripiian. njtt 



I 



iMiTEIt mi 









PillV 



(1) This igmter eonnsta of finely powdered 
aluminum, sulfur and starch which have been 
thoroughly mixed and shaped into hardened 
cylindrical pellets. It can be used to ignite 
all the incendiaries listed in chapter 4. It is an 
excellent igniter for Thermite (0307). It ntay 
be used directly as an incendiary on readily 
flammable material such as rags, dry paper, 
dry hay, or in the combustible vapor a^ve 
liquid fuels. 

(2) The igniter can be initiated by Fuse Cord 
(€101) or Improvised String Fuse (0103). A 
hole is made in one pellet to receive a fuse 
and a small quantity of another more easily 
started igniter mixture. A number of un- 
modified pellets are attached to the first pellet 
to increase the quantity of heat after com- 
bustion occurs. 

6. Materiel and E^ipment. 

Finely powdered aluminum (no coarser than cake 
flour). 3 ^ 

Finely pow'dered sulfur {no coarser than cake 
flour). 

Finely powdered starch (no coarser than cake 
flour) . 

Water. 

Cylindrical tube about 4 inches long and ^ inch 
iz^side diameter made of nietal, wood, glass or 
plastic. 

Rod which fits into the above tube. 

Rod about % inch in diameter (should be about 
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one>hfiU the inside diameter of the 4-ineh long 
tube). 

Mixing bowl. 

Tableapoon. 

Teaapoon. 

Stove or hot plate. 

Knife. 

Measuring container. 

c. Prtparation. 

(1) Place six tablespoons of aluminum powder in a 
mixing bowl then add 15 tablespoons of 
powdered sulfur. 

(2) Mix the two powders gently with the spoon for 
a few minutes until no unmixed particles of 
sulfur are visible. 

(3) In a separate pot add two teaspoons of 
laundry starch to about 6 ounces of water and 
boil gently for a few minutes. Stir until the 
starch is dissolved and allow the solutioD to 
cool to room temperature. 

(4) When cool, take about one*balf of the starch 
solution and add it to the mixture of alu* 
minum aiid sulfur powder. 

(5) Mix with a spoon until the whole mass is a 
smooth, evenly mixed, putty-like paste. 

(6) Fill the cylindrical tube with this paste, place 
one end of this tube on a hard surface and 
tamp the paste with the 5^ inch diameter rod 
to aqueere out the air bubbles and consolidate 
Che paste. 

(7) Push the paste ouC of the tube with the larger 
rod, which just hta the tube, so that it forms a 
cylinder, then cut the damp cylinder into 
inch lengths using the knife. 

(8) Dry these pieces at 90^ F. for at least 24 hours 
before using. The drying time can be reduced 
by using a drying oven at a maximum tem> 
porature of 150^ F. 

(9) Fomt a hole at least inch in diameter ap> 
proxin>ately half-way into one end of an 
igniter pellet. 

(10) Put one of the following igniters into the 
cavity to roughly one-half its depth: 

Sugar-Chlorate (0201) 

Sugar — Sodium Peroxide (0203) 

Aluminum Powder — Sodium Peroxide ((604) 

Silver Nitrate-^Magnesium Powder (0208) 

(11) Insert a length of fuse into the hole so that it 
makes contact with the igniter mix. Fill the 
remainder of the hole with igniter mix and 
tamp down to bold the fuse firmly. 
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(12) Tape the fuse cord in place to prevent it from 
working loose and falling out. 

(13) Tape two or more pellets without holes to the 
one with the fuse. 

(14) Store all the pellets in a dry, closed container 
until ie<^uired for use. 

. AppUailun. ^ 

(1) For ignition of thermite, a cluster of at least 
three pellets should be used. Buiy the cluster 
of igniter pellets just below the surface of the 
thermite, with the fuse extending for ignition 
by a match flame Large quantities of 
thermite may require a cluster of more than 
three pellets for sat is factory ignition. 

(2) For use as an igniter of a solid incendiary, 
place a cluater of pellets on top of the in- 
cendiary. 

(3) When used to ignite flammahle liquids, wrap a 
duster of igniter pellets in a nonabaorbent 
material and suspend it inside the container 
near the open top. The container must 
remain open for easy ignition and combustion 
of the flammable liquid. 

(4) To minimise the basard of premature ignition 
Aamjnable liquid vapors, allow at least two 

feet of fuse length to extend from the top edge 
of an open container of flammable liquid 
before lighting the fuse. 

0308. MVBt NrriUT8-MAONESKIM POWDIR 

а. DevripHon, 

(1) This item eonasts of a mixture of silver nitrate 
crystals and magnceiuin powder. It can be 
used to ignite all the incendiaries listed in 
chapter 4 except Thermite (0307). It may be 
used directly as an incendiary on rei^ily 
flammable material such as rugs, dry paper, 
dry hay, or in the combustible vapor above 
liquid fuels. 

40 

(2) The igniter can be initiated by Fuse Cord 
(0101). Improvised String Fuse (0102), Con- 
centrated Sulfuric Acid (0103), or Water 
(0104). 

Caution; Tliis mature is unstable and may 
ignite at high hnnudity or when alightlf 
by drops of water, perspiration, ete. 

б. MeUeriai and Equipment 

Silver nitrate crystals (no coarser than granulated 
sugar). 

Magnesium powder or filings (no coarser than 




POOR KAN'S JAMES BOMI> Vol . 3 



287 



INCENDIARIES 



ennukted auear) . 0209. WHITE PHOSPHORUS 



SpOOQ. 

Container with tight-fitting lid. 

c. Preporflh*on. 

(1) Using a clean, dry spoon, place magnesium 
powder or filings into the dry mixing container 
to one-<{uarter container volume. If magne- 
sium filing are used, they should be free of 
grease, 

(2) Wipe the spoon with a clean, dry doth, then 
add an equal quantity of diver nitrate 
crystals to ^ dry mixing container. Tighten 
the lid on the silver nitrate container, and 
remove it at least six feet from the working 
area. 

(8) Tightly close the lid on the mixing container. 
Turn the container on iU side and slowly roll 
until the two powders are completely mixed. 
The mixture is now ready for uae. 

(4) A good practice is to keep the silver nitrate 
crystals and the magnesium powder or filings 
in separate air-tight containers and oux just 
before use 

Coutfort; ThU mUUire sbould be kept out 
of direct sunlight to avoid decompoation of 
the silver nitrate which could reader this ig* 
niter mixture ineCfective. 

d. Appiicaiion, 

(1) Carefully pour or spoon the mixture, in a 
single pile, on the incendiary Prepare the 
mixture for ignition with either Fuse Cord 
(01 Dl) or Improvised String Fuse (0102) in the 
normal manner. The fuse cord should termi- 
nate near the center of the igniter mixture, 
Concentrated Sulfuric Acid (0103) and Water 
(0104) can be used ae initiators but are gen- 
erally loss convenient. Igmtioa takes place 
almost immediately on contact with the acid 
or water. These liquid initiators are conven- 
ient for use V ith specific delay mechanisms 
found in chapter 5. 

(2) When used to ignite flan;mab!e liquids, wrap 
a quantity of the mixture in a nonabsorbent 
material and suspend it inade the container 
near the open top. The cont^ner must re- 
main open for easy ignition and combustion 
of the flammable liquid. 

(3) To minimize the hazard of premature ignition 
of flammable liquid vapors, allow at least two 
feet of fuse length to extend from the top edge 
of an open container of flammable liquid before 
lighting the fuse. 



а. Description. 

(1) This item consists of white phosphorus dis- 
solved in carbon disulfide. It can be used to 
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ignite the following incendiaries listed in 
chapter 4: Napalm (0301), Gelled Gasoline 
(exotic thickeners) (0302), Gelled Gasoline 
(improvised thickeners) (0303), and Varaffin- 
SawduBt (0304). It may be used directly as an 
incendiary on readily flammable material such 
as rags, dry paper, dry hay, or in the combus- 
tible vapor above liquid fuels 

(2) Ignition is achieved when the volatile solvent, 
carbon disulflde, evaporates and the white 
phosphorus comes in contact with air. 

Caution; Never touch white phoi^horu 
directly or allow toy of Ha solutioiis to touch 
the Painful bums whkh heal very 

alowly Buy result. White phospborus sticka 
must ofiooys be stored completely under 
water. If any of the phosphorus aolutlDii Is 
acddently spilled on the akin, Immediately 
flush the affected area with water; then 
decootaminate the affected area by dabbing 
with copper sulfate solution. 

б. Mcierial and Eijuipnifnt. 

White phosphorui sticks (anmetimes railed yellow 
pho^orus). 

Carbon disulfide. 

Copper sulfate solution 
Tweeeere or tonga. 

Two glass containers about 8-ounce capacity with 
lids or steppers made of gloss, earthenware, or 
metal. Do not use a rubber lid or stopper 
(carbon disulfide will attack rubber), 
c. Preparation, 

(1) Prepare some copper sulfate solution by 
adding one spoonful of copper sulfate crystAls 

43 

to one of the glass containers. Fill the con- 
tainer w*ith water, place the stopper in the 
open mouth of the bottle and sliake until the 
cr>*stals dissolve. 

(2) Pour carbon disulfide into the other glass 
container to one-quarter container volume. 

Caution: Carbon disulfide funes are 
poiaoBODs. Always cap an open container of 
carbon diaalfide as soon as possible. Work 
in a well TenCilated area. 

(3) With a pair of tweezers remove some sth*ks of 
white phosphorus from their storage container. 
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TcUUy submerge them immediately in the 
carbon disulfide to bring the level up to one- 
half full. Be sure that all the phoaphonis left 
in the original container is completely sub* 
merged in water before putting the container 
away. Wash the tweezers immediately in the 
copper sulfate solution. 

(4) Securely stopper the bottle containing the 
white phosphorus and carbon disulfide and 
allow to stand until the white {diosphorus 
dissolves. This usually takes about eight 
houiB. The time reQuiied to diaaolve white 
phosphorus can be reduced by shaking the 
bottle. Be sure that the bottle top does not 
come off. 

(5) Do not store in direct sunlight because the 
solution NviO become ineffective. This solution 
^uld never be stored more than three da>*s. 

Koit. If carbon duulSde is not avaUable, bentene 
(beiuol) may bi uasd to dkeolve th« phoophooM. It 
requirea considerable shaking and overnight ennking 
to get an appreciable amount of phoephorua dimolved 
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in benaene. Do nof attempt to uea red phoaphorua 
for preparing thii igniter becauae it doei not bahave 
like white phoephorua. 
d. Applk<Uicn. 

(1) To ignite readily Aammablc material, pour the 
white phosphorus solution directly onto the 
material; it will ignite when the solvent 
evaporates, exposing the white phosphorus to 
the air. Once the solution is poured, the 
empty bottle should be discarded immediatdy 
because any solution remaining on the bottle 
will ignite when the solvent evaporates. Do 
not cover the soaked flammable material 
because the carbon disulfide must evaporate 
for ignition to occur. 

(2) The incendiaries mentioned under Description 
above can be iuitiated by first impregnating 
crumpled paper cr absorbent paper towels with 
the white phosphorus solution and placing 
the impregnated paper on the material to be 
ignited. 

(3) Delay times of the phosphorus solution may be 
varied by the addition of gasoline or toluene 
(toluol). Add a small quantity of either 
solvent to the original white phosphorus 
solution snd test the solution each time until 
the desired delay time is achieved. Delay 
times of 2C to 30 minutes may be obtaii^ in 
this manner. 

(4) Check the delay time under conditbns ex- 
pected at the target. Air currents hasten the 



evaporation of the solvent and decrease delay 
time. A high ambient temperature will also 
decrease delay time whereas a low ambient 
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temperature will increase the delay time. 
This igniter is not reliable at or heiow freezing 
temperatures (32* F.) 

(5) To make incendiary paper, soak strips of 
ordinary writing paper in the phosphorus- 
carbon disulfide for a few minutes Remo\e 
the paper with a pair of tweezers or tongs and 
place in a vial filled with water. Be sure to 
wash off the tweezers immediately in copper 
sulfide aoluiion. Cap the vi^ and store until 
ready to use. To use this incendiary paper, 
remove the strips of paper with a pair of 
tweezers, and place among the material to be 
igmted. 

0210. MAONESIUM POWDBII-*-fiAmUM KROXIDI 

a. Deecription. 

(1) This item consists of a mixture of finely 
powdered magnesium and finely powdered 
barium peroxide. It can be used to ignite all 
the incendiaries listed in chapter 4 and ii 
particularly suited for ignition of thermite. 
It may be used directly as an incendiary on 
readily flammable material such as rags, dry 
paper, dry hay, or in the cornbustible vapor 
above liquid fuels. 

(2) The igniter can be initiated by Fuse Cord 
(0101} or Improvised String Fuse (0102). 

5. MaUriai and Etfuiprtunl 

Magnesium powder (no coarser than table salt). 

Barium peroxide (no coarser than table salt). 

Spoon. 

Container with t^t-fitting lid. 

46 

e. Preparation, 

(1) Using a clean, dry spoon, place powdered 
magnesium into the dry mixing container to 
one-quarter container volume. 

(2) Wipe the spoon with a clean, dry cloth, then 
add powdered barium peroxide to the dry 
mixing container to three-quarters container 
volume. Tighten the lid on the barium 
peroxide container, and remove it at least 
abc feet from the workii^ area. 

(3) Tightly close the lid on the mixing container. 
Turn the container on its side and slowly roll 
until the two powders are completely mixed. 
The mixture is now ready for use. 
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(4) A good pnctiee ia to keep tbe powdered mag- 
neeiuni aad powdered barium peroxide in 
separate containera and mix juat before uae. 
d. Applicoiion. 

(1) Carefully pour or epoon the mixture, in a single 
pile, onto the incendiary. Prepare the mixture 
for ignition with Fuse Cord (OtOl) or In>- 
proviaed String Fuse (0102) in the normal 
manner. The fuse cord should terminate 
near the center of the igniter mixture. 

(2) In ignition of thermite, spread the igniter 
mixture to a depdi of at least H inch on the 
top surface of the thermite which is held in an 
assembly described under Applieatum of 
Thermite incendiary (0307). T^ fuse cord 
will ini^te the thermite igniter which will, 
in turn, ignite the thermite. 

(3) When used to ignite flammable liquids, wrap 
a quantity of the mixture in a nonabeorbent 
material and suspend it inside the container 
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near the open top. The container must 
ren\ain open for easy ignition arul combustion 
of the flammable liquid. 

(4) To minimife the hazard of premature ignition 
of flammable liquid vapors, allow at leasi 
two feet of fuse length to extend from the top 
edge of an open container of flammable liquid 
before lighting the fuse. 

02M. SUilONITEIt flOft THERMITE 

o. DtteripHon. 

(1) This item consists of a mixture of a metal 
powder and an oxidizing agent. Two metal 
powder altema'es and four oxidizing agent 
aitematos are specified. I]i the combustion 
process, the iiK:tal powder is oxidized, re- 
sulting in the liberation of a large quantity of 
heat. 

(2) This subigniter is a substitute for Magnesium 
Powder— Barium Peroxide Igniter (Q21€), 
and should be used only if that Igniter is not 
available. The disadvantage of this sub- 
igniter is that it cannot be directly initiated 
by fuse cord. To use this mbigniier for 
initiating thcrn\ite, it is necessary to use 
another igniter mixture to initiate the sub- 
igniter, preferably Sugar-Chlorate (0201). 
The fuse cord will initiate the sugar-chlorate, 
which will, in turn, ignite the eubigniter and, 
thereby, initiate the thermite. 

(3) This subigniter can be directly initiated by 



all the igniters listed in chapter 3 except 
White Phosphorus (0209). 

4f 

6. Mfikrial and Equipment, 

Either aluminum or magnesium Rlinga or powder 
(no coarser than granulated sugar). 

Any one of the following oxidizing agents; sodium 
dichroinate, potassium permanganate, potas- 
sium nitrate, or potassium dichromate (no 
coarser than granulated sugar). 

Container with tight-fitting lid. 

c. Freparalton. 

(1) Using a clean, dry ^on, place one of the 
metal powders or filings in the container to 
one^third container volume. It metal filings 
are used, they should be free of grease. 

(2) Wipe the spoon with a clean, dry cloth and 
add an equal quantity of one of the above 
oxidizing agents. 

(3) H^ten the lid on the mixing container, turn 
the container on its side and slowly roll until 
the two powders are completely mixed. The 
mixture U now ready to use and may Ik 
stored for months in this tightly sealed con- 
tainer. 

d. Application. 

(1) To use this subigniter, spread the ma- 
terial to a depth of at least H inch on the 
lop surface al the thermite which is held in 
an assembly described under Application of 
Thermite Incendiary (0307). Spread another 
igniter, preferably Sugar-Chlorate (0201) on 
top of this subigniter to about the same depth. 
Prepare tbs mixture for ignition with Fuse 
Cord (OtOl) or Improvised String Fuse 
(0102) in the normal manner. The fuse cord 
should terminate near the center of the igniter 
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mixture. The fuse cord initiates the sugar- 
chlorato igniter which ignites the thermite 
subigniter which then ignites the thermite. 

(2) For delay times longer than those conveniently 
obtained with fuse cord in ignition of thermite 
by this subigniter method, refer to chapter 5. 
Caution: Never attempt to ignite (hennite 
aoh^niter without at least a few seconds deby 
fuse. It bms extremely fast and hot, and 
the user eould be eeriously burned If he were 
too close when ignitkm occurred. 

•0 

CHAPTER 4 

INCENDIARY MATERIALS 
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OMY. NAPAIM 

a. Description. 

(1) This item conaisto of a liquid fuel which ia 
gelled by the addition of soap powder or soap 
chips. It is easily prepared from readily 
available materials. 

(2) This incendiary can be directly initiated by a 
match dame. However, if delay b required* 
the incendiary can be reliably ioitiated by a 
delay system con^ting of any igniter listed in 
chapter 3 coupled wi^ a delay mechaniams 
found in chapter 5. 

(3) Kapalm incendiary is easily ignited and long 
burning, and is suitable for setting tire to 
large wooden structures and other large 
combustible targets. It adheres to objects, 
even on vertical surfaces. 

ilfatcrtal and Equipment. 

Soap powder or chips (bar soap can be easily 
shaved or chipped). Detergents cannot be used. 

Any of the following liquid hydrocarbon fuels: 
gaaoUne, fuel oil, diesel oil, kerosene, turpenUne, 
bensol or bensene, tobul or toluene. 

A double boiler made from any DMkterial with the 
upper pot having a capacity of at least two 
quarts. 

A spoon or stick for stirring. 

A source of hesi such as a stove or hot plate. 

A knife or grater if only bar soap is available. 

An air-tight container, 
c. Preparation. 

(1) Fill bottom of double boiler with water and 
heat until the water boils. Shut off source of 
heat. 

(2) Place upper pot on top of bottom pot and 
remove both containers to a point several feet 
from the heat source. 

(3) Pour soap chips or powder into the upper pot 
of the double boiler to one-quarter of pot 
volume. 

(4) Pour any one of the liquid hydrocarbon fuels 
listed under Material and Equipment above 
into the upper pot containing the soap chips 
or powder until the pot is one^half full. 

Caution: Keep these fuels sway from qpeo 

flames. 

(5) Stir the mixture with a etkk apoon until it 
thickens to a paste having the consistency at 
jam. Do this in a well ventilated room where 
the vapors will not concentrate and burn or 
explode from a flame or spark. 



(6) If the mixture has not thickened enough after 
about 15 minutes of stirring, remove the 
upper pot and put it several feet from the 
heat source. Again bring the water in the 
lower pot to a boil. Shut off heat source, 
place upper pot in lower pot at a location 
several feet from the heat source and repeat 
stirring until the napalm reaches the recom- 
mended consistency. 

(7) When the proper consistency is obtained, 
store the finished napalm in a tightly sealed 
eontmner until used. Napalm will keep for 
months when stored this way. 

d. Application. 

(1) To use napalm most effectively, it should be 
spread out over the surface of the material to 
be burned. This will start a Urge area burning 
at once. A match can be used to directly initi-^ 
ate this incendiary. A short time delay in 
ignition can be obtained by combining Fuse 
Cord (0101) or Improvised String Fuse (0102) 
and one of the igniter mixtures found in 
chapter 3. (For example, several spoonfuls 
of Sugar-Chlorate mixture (0201) are placed 
in a nonabeorbent wrapping material. Fuse 
cord is buried in the center of the igniter 
mixture and the fuse is taped to the wrapping 
material. This assembly b placed directly on 
the napalm. Delay times are determined by 
the length of fuse. Suitable delay mechaniams 
are given in chapter 5 for delay times longer 
than those practical with fuse cord.) 

(2) Napalm made with the more volatile fueU 
should 2 K>t ordinarily be used with a delay 
longer than one hour because the liquid fuel 
evaporates snd thU can reduce its effective- 
ness. In very hot weather, or if the napalm is 
expoeed to the direct rays of the sun, it b 
recommended that napalm be made with fuel 
oil. In extremely cold weather, it b recom- 
mended that napalm be made with gasoline. 

(3) The destructive effect of napalm b increased 
when charcoal b added. The charcoal will 

readily ignite and tfS persbtent Are from the 
charcoal will outlast the burning napajm. It 
b recommended that at least one quart of 
napalm be used to ignite heavy wooden 
Btnictures and laige wooden sections. A 
minimum of one-half quart is recommended 
for wooden structures of small cross section. 

9902. GELLAD OASOUNE (EXOTIC THICKENBS) 
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41. Dticnptioti. 

(1) This item conaiste of gasoline which is g^ed 
with snuJ] quantities of organic chemkais. 
The operation ia carried out quickly, without 
heatf by addition of the chemicals while 
stirring. 

(2) Thia incendiary can be directly initiated by a 
match flame. However, any igniter hated in 
chapter 3 can be used in conjunction with 
speciiic delay mechanianis found in chapter 5 
for delayed ignition of this incendiary. 

(3) Gelled gasoline incendiary is readily ignited, 
long burning, and is suitable for setting Are 
to large wooden structures and other large 
combustible tajgets. It adheres to objects, 
even on vertical surfaces. 



6. Maierial and Equipment. 



Gasoline. 

Bsdance or scale. 

Spoon or stick for stirring. 
Large air-tight container. 
Small jar. . . 



One of the following seven additive sysUntt: 



444*4 

p*f04t 

€*wipmtnl» t04 tf44t ffm* 

SYSTEM I 

A.. Lauryl amine. . S5.. Alamme4D 

FormoayU 
SIS Anneen. 



Ge»ieral Milli 
Poremoit 
Ombu^ 



B.. Toluene diit^ 27.. UyleneTM*^ 
cyaaste. Kaeeonate 

65. 

3YSTSM $ 

A.. Coco amiDe.... 56.. Alandne 21 

Formoaytc 

601. 

B-. Toluene dUscH 27.. HyleoeTM-6S 
cyanste. Naeeonate 



SYSTEM S 
A., laury] amitM.. 



Alamme 4D 
Pormoayte 
616 Ameen. 



B.. Heaamethyl* 25.. 
eoe diiKH 
cyanaie. 

SYSTEM 4 

A. . Oleyl amine 59. . 



Henamethyl- 
BM dlhO" 

cyanate. 

Alamine It 
Fortooayce 
608. 



Armour 

Chenueal. 

DuPont 

National 

Aniline, 

General Milli 
PoreBLoat 
Owaical. 

DuPont 

National 

Aailioe. 

Gemrai Milb 
Formovt 
Comical 
Amour 
CSiemlcal. 

Borden Cheaaical 



General Mille 
ForemoeC 
Chemical. 



B. . Hexamethyl* 23.. Hexamethyl* Borden Chemical 
ene dliso- ene diiio- 

cyanate. cyanate. 

SYSTEM S 

A. . t-Octyl amine.. 51.. b-Octyl Rohm and Haea 

B. . Toluene dilso- 31.. HyleneTM-6S DuPont 

cyanate. Naeeonate National 

65. Aniline. 

5S 

OfMM 

•Mtd 

C9wt^nwmlt 94A Tfdt '•ein* 

SYSTEM S 

A. . Coco amine 51. . Alamine 21 General MlUe 

Fonnonyte Foremoit 

SOI. Chemical. 

B. . Naphthyl ieo* 31.. N^hthyl ieo- Diatillatim 

cyanaie. cyanate. Product# 

Indue try. 



SYSTEM 7 

A. . DelU-amiao- 

butylmethyl* 

diethoxy- 

iilane. 

B. . Hexamethyl- 

ene diieo- 
cyanate. 



51.. Delta plane Union Carbide 



31.. Hexamethyl- Borden Chemical 
ene diiso' 
cyanate. 



c. Fttporalion. 

<l) Determine the amount of gasoline to be 
gelled and place this amount in the large 
container. 

Coutiom Keep tfaia material away from 
open flaoiea. 

(2) Weigh out the appropriate quantity of com- 
ponent A. Thia can be calculated by multi- 
plying the number of gallons of gasoline by the 
figure given in the Orema Added Per Got. Gas. 
column of systen^s. (For example, if System 
1 is being used and five gallons of gasoline are 
being gelled, then (5X55) or 275 grams of 
Laury] amine are required). 

(3) Add component A to the gasoline and stir for a 

few minutes to dissolve. 

M 

Csution.* Both coMponeota A and B are 
corroaive to the aids. If any of these ma- 
terials eontact the aUn, wash the area with 
detergent and water. 

(4) Clean the small container used to weight com- 
ponent .A thoroughly or use another container 
for weighing component B. W’eigh out the 
proper quantity of component B. Calculate 
the proper amount as mentioned above for 
component A. 
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(5) Stir tKe gBsoUne— oomponent A mixture 
rapidly and add all of component B at once, 
not a little at a time. At the same time that 
component B entera the mixture, remove the 
stirring rod and allow a few minutee for the 
gelling to take place. 

(6) Store the gelled gasoline in a tightly sealed 
container until ready to use. It will keep for 
months when stored in this manner. 

d. Applicati<m. 

(1) To use gelled gasoline most effectively, it 
should be spread out over the surface of the 
material to be burned. This will start a large 
area burning at once. A match can be used to 
directly initiate this incendiary. A short time 
delay in ignition can be obtained by combining 
Fuse Cord (0101), or Improvised Sthr\g Fuse 
(0102) azMj one of the igniter mixtures found In 
chapter 3. (For example, several spoonfuls of 
Sugar-Chlorate Mixture (0201) are placed in a 

nonabeorbent wrapping material. Fuse coed CaaeliAe.. 60 

is buried in the center of the igniter mixture 

and the fuse is taped to the wrapping material. We 2 ((Uk«> 

This assembly is fdaced directly on the gelled 
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systems will produce gelled gasoline and are 
easily prepaid: Lye systems, LyMkoboI 
■yetems, Lye-balsam systems, Soap-akcbol 
systems, Egg system, Latex system, Wax 
ayatems, and Animal blood systems. These 
systems are discussed in the subparagraphs 
under 0303. 

jg 

These incendiaries can be directly initiated by 
a match flame. Kow'ever, any igniter listed in 
eh^ter 3 can be used in coniunution with 
spe^c dday fflechaoisms given in chapter 5 
for delayed ignition. 

(3) Gelled gasoline incendiary is readily ignited, 
long burning and is suitable for setting fire to 
large wooden structures and other large 
combustible targets. It adheres to objects, 
even on vertiod surfaces. 

h. MaUrud and Equipment. 

mhtm UniUt 

Motor fuel Gm etstions or 

motor vshicUi. 

Drain elea&er, 

mskiDB of »oap, 

•u. 



or t 
(pow- 
der). 

lor 2.... 



Pood aod drug 
ttores, soap 
fectones. 



( 2 ) 



(3) 



gasoline. Delay times are determined hy the Water.... 
length of fuse. Suitable delay mechaaisms 
are given in chapter o for delay times longer 
than those practical with fuse cord.) 

Gelled gasoline should not ordinarily be used 
with a delay longer than one hour because 
gasoline evaporates and this can reduce its Two eemuinom 

eRectivenese . 8po<m or stick lot itirriog 



powder. 



(Always ims shout 
sama amount 
M dry lya). 

Paint or vanuah, 

Naval supply, 
induitrUl 



Pood and drug 
•tons, piM tXM 
eirtmot, paint aod 
nnudt factorisi. 



The destructive effect of gelled gasoline is 
increased when charcoal is added. The 
charcoal will readily ignite and the penistent 
fire from the charcoal will outlast the burning 
gasoline. It is recomntended that at least one 
quart of gelled gasoline be used to ignite heavy 
wooden structures and large wooden sections. 
A minimum of one-half quart is recommended 
for wooden structures of small cross section. 
iVc^. All cif the chenucah UMd for the ftnini 
nuat be added in a figuiid liate. Many of the 
ehecnicala eolidlfy at near f reeling temperature (32* F.) 
and uniform gela are difficaU to produce at time 
temperatures. 

0M3. OlUflO OASOilNE (IMPROVISED rHICKEHBU) 
0M9.1 LYE SYSTEMS 

(1) This item consists of gasoline which is gelled 
by the addition of certain ingredients that are 
locally available. The following eight bamc 



NeU. Lyt la abo lutown ae caustic loda os sodium 
hydiox&de. Allow for sirtneth of lye; if only 50% 

{•s ia E)rmnoX use twice the amount ii^cated above. 
Cistor oil «aa be substituted for the rosin. Potewm 
hydroxide (eauaile potash, potaam) may bs used In 
pises ol lye. 

e. Freparahen, 

(1) Measure the required quantity of gasoline and 
place in a clean eontiuner. 

59 

Cavtfon; Keep aulerUI awsy from epea 



(2) 



Break the roeiii into srruUi pieces and add to 
the gasoline. 

Stir the mixture for about five miautea to 
disperse the rosin. 

In a separate container dissolve the lye in 
water. 

Ceutfon; Add to water slowly. Do not 
Prepare tUs sohitiMi in an alaminuni coo* 



(?) 

(4) 
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tiilicr. 

(3) Add this solution to the gasoline mixture tad 
stir until mixture thickens (about cue nunute). 

(6) The mixture will thicken to a rerv firm butter 
paste within one to two days. The mixture 
can be thinned, if desired, by mixing in addi* 
tional gasoline. Store in an air-tight container 
until ready to use. 

d. AUenuiU PreparaHim Csiriif P^redirum Extnet 
Intlead pf Rotin. 

(1) Replace roain by the following: 

FMi Air 



Miksu C'ttd fm M»r«* 

Pyt^ IS Insecticide, Ksrdvare stores, 

thrum medicine. grsdeu supply, 

extract drugstores. 

(20%). 



(2) Measure 78 parts by volume of gasoline and 
place in a clean container. 

Oitttionr Keep malerial away from open 
flames. 

(3) Disaolve the pyrethrum extract in the gaso- 
line by stirring. 

(4) In another container dissolve the lye in water. 

«0 

Coution; Add lye to water alowly. Do not 
^pare thia solution fai ao aluminum con- 
tainer. 

(8) Add 4 parts by volume of the lye solution to 
the gasoline mixture. 

(6) Stir every 15 minutes until gel forms. Store 
in an air-tight container until ready to use. 
i, Appheatwn 

(1) To use gelkd gasoline most effectively, it 
should be spread out over the surface of the 
material to be burned. This will start a 
large area burning at once A match can be 
used to directly initiate this incendiary. A 
short time delay in ignition can be obtained by 
combining Fuse Cord (0101) or Improvised 
String Fuse (0102) and one of the igmter 
mixtures found in chapter 3. (For example, 
several spoonfuls of Sugar-Chlocate Mixture 
(0201) are placed in a noxuAbsorbent wrapping 
material. Fuse cord is buried in the center of 
the igniter mixture and the fuse is taped to the 
wrapping material. This assembly is placed 
directly on the gelled gasoline. Delay tltwM 
are determined by the length of fuse. Suitable 
delay mechanisms are given in chapter 5 for 
delay times longer than those practical with 
fuse cord.) 

(2) Gelled gasoline should not ordinarily be used 



with a delay longer than one hour because 
gasoline evaporates and this can reduce its 
effectiveness. 

(3) The destructive effect of gelled gasoline is 
increased when charcoal is added. The 
charcoal will readily ignite and the persistent 

fire from the charcoal will outlast the burning 
gasoline. It is recommended that at least oae 
quart of gelled gasoline be use<i to ignite 
heavy wooden structures and large wooden 
BectiooB. A minimum of one-half quart is 
tecommended for wooden structures of small 
cross section. 



0803.2 LYE-ALCOHOL SYSTEMS 

a. Dtscripti^. See Paragraph 0303.1. 



b. Material and Equipment. 



Gss&Uiia.. 58 MotArfusI 

Lye S (Saks) Drain eUaner, 

oc 1 lukisg of soap, 
(pow- 
der). 

Water I or 3 (Always use about 

tho same 
amount as dry 
lys). 

BUiyl Whiikey 

slcoboL 

TsBow Pood. 



Cat eUtior4 or 
motor vehicles. 

Pood and drui 
stores, eotp 
fsciories. 



Liquor itoree. 

Pat extrseted fron 
solid fat or suet 



oi cattle, ibeep. 



or horses. 



Bpotm or atkk for stimns 
Two ah'Ught eootainera 



i^sCf. Lys il also known ss caustic eoda or sodium 
hydroude. Allow for p^ongth of lys. (f only 50% 

IB Dtano), use twlcs the amount indicated above. 
Methyl (wood) aloohoL ieopropy) (rubbinf > alcohol or 
anlifreess ^oduct can be substituted for whUkey, but 
their uts produces sedtsr |sla Potaanum hydraxids 
(csMtic poUih, potsMa) may bs uwd in place of lye. 

(1) The following can^ substituted for the tallow 
in order of preference: 

(o) Wool grease (lanolin) (very good) —fat 
extracted from sheep wool. 

(b) Castor oil (good). 

(c) Any vegetable oil (corn, cottonseed, peanut, 
linseed, etc.)- 

(d) Any fish oil. 

(e) Butter or oleo maigaritic. 

(2) When using substitutes (0(c) and (e) above, 
it will be nccessaiy to double the recom- 




e. 
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m«7i<ied amount c/ fat and of tbe lye sohition 
for aatiafactory thickening. 

Preparo/ion. 

(1) Measure out the appn^riate amount of 
gasoline and pl&ce in a clean container 

Cdution: Keep material away from open 
Himea* 

(2) Add the tallow to the gasoline and stir for 
about one-half nunute to dissolve the tallow. 

Add the alcohol to the mixture. 

In another container dissolve the lye in water. 

Caution t Add lye to water slowly. Do not 
prepare this aolndon in an ahiminuai coo* 
tainer. 

(5) Add the lye solution to tbe gasoline mixture 
and stir occasionally until the mixture 
thickens (about one-half hour). 

The mixture will thicken to a very firm butter 
paste ill one to two days. The mixture can be 
thinned, if desired, by mixing in additional 
gasoline. Store in an air-tight container 
until ready to use. 

4. Appiicaiion. Sec paragraph 0303.1. 



(3) 

(4) 
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(1) Dissolve the lye in water using a clean con- 
tainer. 

Caution: Add lye to water slowly. Do not 
prepare this eohitioii in an aluminum con- 
tainer. 

(2) Stir gasoline and copaiba balsam in another 
clean container. 

(3) Add the saturated lye solution to the 
gasoline mixture and stir until the gel forms. 
Store IQ an air-tight container until ready to 
use. 

.Vote. IncreaM the lye eolution to 10 parte by volume 
(3 parts lys, 5 parts vaUr) if the gasoline does not 
thkksn. 



( 6 ) 



0303.3 LYE-BALSAM SYSTEMS 

0 . Deaeriplion. See paragraph 0303.1 
6. Malarial aad E<{uipmenl. 

Ur*4im lohiow /W mun* 

Caioline.. 80 Motor fusl...... .. Gas siatiom or 

motor vshicks. 

Modieine, varnish, Drug stores, vaois 



Either; 

Copaiba 

babam 

Copaiba 

resia 

Jesuits' 

balmm. 

Or: 

Tolu 

balsam 

Tolu 

resin 

Thomas 

balsam. 

Lys... 



odor fixative. 



factories, pertu 
processors, 
natural oleoma. 



14 Medicine, per- 

fume, eonfsc- 
tioQery, fumj- 
Sant, ehewiog 
gum. 



. 3. 



Draia deaner, 
making of soap. 



Drug stores, per- 
fume p roe Caere, 
candy nami- 
faeturers. 



Food and drug 
stores, soap 
factories. 



Water.... 3 
Spoon or stick for stirring 
Tiro air-tight ccDtainers 

NoU. Lye is also known as caustic soda or sodium 
hydroxids. .411ow for the strength of the lye. If only 
30% (as in Drano), uee twice tbe amount indxested 
above. Potassium hydroxide (ca\*tic potash, potasaa) 
niay be used in place of lye. 

e. Pr€parati<m. 



d. Applicotion. See paragraph 0303.1. 

0303-4 SOA^-ALCOHOL SYSTEMS 

o. Descripf ton. See par&grwph 0303.1. 
b. Maitrial and Equipnwit 

9^hm0 V»ti /W C aawnBw «mm* 

Gasoline.. Motor furi Gas stations or 

motor vehicles 

£tbyl aW 1 Whiskey Liquor stora 

cobol. 

Laundry 20<pow- Wasbiog. Food storm 

soap. der) or 
28 

(Sake). 

Air-UghI oootaiow 
Spoon or sUek for liini&g 

N 0 U. Methyl (wood) or bopraphyl (mbbiog) 
alo^ob can be subetituted for tbe ethyl alcohol. When 
a virungm alcohol (ISO proof) or one of tbs dry alcohol 
iubiiitutee is used, add an amount of water to make 
the ooncentradon fiO% by volume. (The perreni 
alooh(4 Is equal to of tbe prsqf— 160 proof Is 75% 
aloobol.) 

(1) UnlcM the word scop actually appears some- 
where OQ the DODtainer or wrapper (at retail 
store level), a washing compound may be 
assumed to be a synthetic detergent. Scape 

react with mine^ salts in bard water to 
form a sticky insoluble scum while synthetic 
detergents do not. Synthetic detergents 
cannot be used. 

(2) The follow iz^ is a list of comniereWly 
available soap products (at retail store level): 

Ivory Snow Proctor snri Gamble 

Ivory Fl^ F^octor and Gamble 

^ Lever Brothers 

Chiffon Flaka Armour 

Palmolive Bar Sosp Colgate Palmolive 

Sweettenrl Bar Soap Manhattan Hoap Company 

Octacon Bar Soap Colgate-Palmolive 
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(3) Home prepared bar soaps may be used in 
place of purchased bar soaps. 

€. PreparaHtm. 

0) Measure out the appropriate amouDt of 
gasoline and place in a clean container. 

Caution: Keep material awaj from open 

flames. 

(2) Add the alcohol to the gasoline. 

(3) Add the soap powder to the gasoline-alcohol 
mixture, and stir occasionally until the 
mixture thkkens (about 15 minutes). 

(4) The mixture will thicken to a very firm butter 
paste in one to two days. It can be thinned, 
if desired, by mixing in additional gasoline. 
Store in an air-tight container until ready to 
use. 

d. AppHcalion. See paragraph 0303.1. 

03033 EGO SYSTEM ^ 

n. D€9cripHon. See paragraph 0303.1. 

6. Material and Equipment. 

Pent 



oWwiKo Chtmife: rtemt Vt»4 fw C em mee 

Osioline..... $5 Motor furi... Gcu stations 

or motor 
vehicles. 

Egg whiufl 14. .« Food, in* Pood stom, 

(chicken. dustrial farms. 

ostrich, processes. 

duck. . 

Use any one of the fdlowing addkUves: 

Tsblesalt 1 ... Sodium Food, Sea water, 

chloride indue Uial natural 

processes. brine, food 

stores. 

Grouod 3 Beverage FoodsWres, 

coffee (not eoflee 

dseaffein- procesom 

lied). 

Le 4 fUa 3 Beverage Cacao trees, 

food stores. 

Sugar 2-— Sucrose.... Sweetening Sugarcane, 

foods, in- food stores^ 

diiitrial 

proeesaes. 

Borax 2,.. Sodium Washing aid. Natural in 

teirabor- industrial some areae, 

ate deca- processes. food etores. 

hydrate. 

Saltpeter Potassium Pyrotech- Natural 

(Niter). nitrite. nics, ex- deposits, 

ploavee, drag stores. 

aatebes, 

atedicine. 



/GfvWkfvl mIwbw mew Vmijer 



Epsom salts.. 1... 


M anneal JtD 


Medidoe, 


Natural 




■uUnts 


mineral 


depoeils. 




bspU- 


water, 


Kieeerite, 




hydrste. 


Indus trial 
procemee. 


drag and 
food etores. 


Wsshisg 2... 


Sodium 


Wa^flg 


Food, drag, 


soda(ssl 


carbon- 


cleanser, 


and photo 


soda). 


aU decs- 


medicine. 


supply 




kydfsis. 


photog- 

raphy. 


Bti)tes. 


Bskingsoda.. 2... 


Sodium 


Baking ef- 


Food and 




bicar- 

bonate. 


fervcseenl 

salts, 

beverages, 

watera, 

BkCdieine, 

industrial 

proceesea. 


drug stores 


Aspirin 2... 


Acetylsali- 


M^eiDs 


Food and 


(enshsd). 


cybe 

add. 




drag stores. 



Spoon cs stick for stirring 
Two aiMight contsiomi 

c. Freparalum. 

(1) Separate the egg white from the yolk ae 
follows: 

(e) MeOkod i. Cnck the egg at approxim&tdy 
the center. Allow the egg white to Uralu 
into A clean container. When most of the 
egg white has drained off, flip the yellow 
egg yolk from one*hglf shell to the other, 
each time allowing the egg white to drnin 
into the conUiner. Trmnsfer tho egg white 
to A CApped jAr for storage or dirertly into 
the container being used for the gelled flame 

6i 

fuel. Disoard the egg yolk. Repeat the proc- 
ess with each egg. Do not get the yellow 
egg yolk mixed into the egg white. If egg 
yolk gets into the egg white, discard the egg. 
<b) Mtihad $. Crack the egg and transfer 
(CAREFULLY SO AS TO AVOID 
BREAKING THE YOLK) the egg to a 
shallow dish. Tilt the dish slowly and pour 
off the egg white into a suitable container 
while bolding back the yellow egg yolk with 
a flat piece of wood, knife blade, or fingera. 
Transfer the egg white to a capped jar lor 
storage or directly to the container being 
used for the gelled flame fuel. Discard the 
egg yolk. Repeat the process with each egg 
being careful not to get yeUow egg yolk 
Tnixed in with the egg white. If egg yolk 
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gets into egg h hite, dueard the egg and waeh 
the diah. 

(2) Store egg white in an ice box, refrigerator^ 
cave, cold running atream, or other cool area 
until ready to prepare the gelled flame fuel. 

(3) Pour the egg white into a clean container. 

(4) Add the gaeoline. 

Caution: Keep material awaj from open 

flames. 

(5) Add the table salt (or one of iU substitutes) 
and stir until the gel lonns (about 5-10 
minutee). Use within 24 hourt. Thicker 
gelled flame fuels can be obtained by~ 

(а) Reducing the gasoline content Co 80 parts 
by volume (NO LOWER); or 

(б) Putting the capped jars in hot (65^ C., 

149^ F.) water for H l^our and then letting 

69 

them cool to ambient temperature. (DO 
NOT HEAT THE GELLED FUEL CON- 
TAINING COFFEE.) 
d. Application. See paragraph 0303 J. 

0303.6 LATEX SYSTEM 

а . Dtecnplion , See paragrap h 0303 . 1 . 

б. Material and E<[uipmenl. 



CW/lr 

OiiditM 92.. Motor fuel... ••••« Ou lUtlooi or 

mctor Tctudw. 

Either: 

l4Uei com- 7... Ptiati, edheuree, Hatunl from Use 
mercUl or rubber producte. or plant, rubbw 

aatural. ecount, general 

•torcB. 

Or: 

Guayule 7... Wire i&auletioa, Coafulated and 

Cutta pereha waterproofing. dried latex. 

Batata. machiMry belts, rubber iDdusliy. 

folf ball corere, 
gaakeU. 

Any one of the following*. 

Dilute acelie i. .. ^Ud dreming, Food itoree. fer* 

add derelopiDg meoted apple 

(vinegar). phot^r^hie cider or wiae, 

filial. photography 

•upply. 

Sulfuric arid, 1. . . Storage batteries. Motor rehiclei. la- 

battery acid material duitrial plaaU. 

(oil ctf vitriol). procsMing. 

Hydrochloric 1... PetioUun wella, Hardware itorea, 

acid t < ffluri- pickling and induatrial plaate. 

atio acid). metal eUaning, 

iaduatrial 

procMMS. 



Air-tight eontaioer 
Spooa or itiek for stirrijig 



70 

Caution: SnlAiiic add and bjdrochlorie 
add will bm skin and niin cbtting« The 
fames will irritate wose pasaafes, hmga and 
ejes. Wash with large quandUes of water 
upon eontecu 

e. Preparaiion. 

(1) Commerdal rubber latex may be used without 
further treatments before adding it to gas- 
oline. 

(2) Natural rubber latex will coagulate (form 
lumpe) as it comes from the plant. Strain off 
the thick pari for use in flame fuel. If the 
rubber latex does not form lun^M, add a small 
amount of add to coagulate the latex and use 
the rubbery lump for gelling. It is best to 
air-dry the wet lumps before adding them to 
gasoline. 

(a) Uain^ commercial rubber latex. 

i. Place the latex and the gasoline in the 
container to be used for the gelled 
gasoline and stir. 

Omdonf Keep material awa^ from open 
flames. 

t. Add the vinegar (or other add) to the liquid 
in the container and stir again until the 
gel forms. Store in an air-tight cootainar 
until ready to use. 

Sck. Um sdJed p^l**** u toon is poviblx bscjum 
H bBcomet thinner on standing. If ths gel Is too this, 
reduce the gstoline content (but not below 85% by 
voIuom). 

5. Natural rubber latex coagulates readily. If 
acids are not available, use one volume of 

71 

acid salt (alum, sulfates and chlorides 
other than sodium and potasuum). The 
formic acid content of crushed red ants 
will coagulate natural rubber latex. 

(b) Using natural rubber latex, 

80 parts by volume of gasoline. 

20 parts by volume of coagulated or 
dried rubber. 

Let the rubber lump soak in the gasoline in a 
closed container two or three days until a 
gelled mass b obtained. Prepare the gelled 
gasoline using the above formulation. This 
gelled gasoline should be uaed as soon as 
poeeiblc after it has thickened sufficiently. 

d. Applieaiim, See paragraph 0303.1. 

0303.7 WAX SYSTEMS 
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INCENDIARIES 



a. DeteripHon. See para^ph 0303.1. 

b. AfaUricl and Equiprrunt. 



¥9 



r»r^isni Mh0M Vmd for Comoro* aouxtr 

OaioUba 80.. Motor fuel GeetUtioneor 

motor vehiclea. 

Any one of the foLlowinf wexee: 

Oeoeerite 30.. Leather poliah, Nature! depoeite, 

minerut wax oealin^ wax, general and de* 

foiiil wax eandlee myone, pertment aioree. 

tttmn wax. waxed paper, 

textile eising. 

Beaiwax 20.. Furniiure and Honeyeomb from 

floor waxee, heea, gveral tJ 

artifleial fruit department ito 

aod floweia, 
wax paper, 
caodlei. 

72 



Honeyeomb from 
heee, gveral and 
department itorce. 



/aerMiml 

Bayberry 



myrtle 

wax. 

ty 



hr 

telvM Vmd/of 

20. . Candlea, aoape, 
leather poliab, 
medicine. 



0.5. Draitt cleaner, 

makiog of aoap. 



Two air-tight coAtaioera 
SpooA Of atlck for atiiriag 



Natural from 
myriea berrice, 
general, depart- 
meoi, and drug 
etorea. 

Pood and drug 
eiorce, eoap 
fae toner. 



Cautions Lje CAtueg ierare buma to ojet. 

ATofe. Lye ie aUo known bj eanatie eode or aodlum 
hydroxide. AUow for etrength of lye. If only 50% (aa 
in Drang), uae twice the amount indicated above. 
Fotuaiuni hydroxide (cauetic potaah, potama) may 
be need in place of lye. 

c. Preporatiim. 

(1) Wax from natural aourcer. 

(a) Pf AaU and berhea are poieotial eourcee of 
natural waxes. Place the i^anU and/or 
benies in boilixig water. The natural waxes 
will melt. Let the water cool, and the 
natural waxes will form a solid layer on the 
water surface. Sldm off the wax and kt it 
dry. 

(5) Natural waxes which have suspended 
matter should be melted and screened 
through a cloth. 

(2) Gtl from gatoline and vox, 

(a) Put the gasoline in a clean container. 

Cautions Keep ■aterial away inm open 



(V) Melt the wax and pour H into the gaaoUne 
container. 



(c) Ughtly cap the container and place it in 
hot water (sufficiently hot so that a small 
piece of wax will melt on the surface). 

(d) When the wax has dissolved in the gasoline, 
place the capped container in a warm water 
hath and permit it to cool slowly to air 
temperature. 

(s) If a solid paste of gel does not form, add 
another 10 parts by volume of melted wax 
and repeat (c), and (d) above. 

(/) Continue adding wax {up to 40 parts by 
TDlume) as before until a paste or gel is 
fonned. If no paste forms at 80 parls by 
▼nlume of gasoline and 40 parts by volume 
of melted wax, the wax is not satisfactory 
for gdled gasc4lnes and may be used only in 
combination with alkali. 

(9) Gel from gaodine, wax and alkali. 

70 parts by volume of gasoline 

20.5 psrts by volume of melted wax 
O.S parts volume of staurated lye solution 

(«) Prepare the saturated lye solution by 
oartfuUg adding one volume of lye (or two 
volumes of Drano) to one volume of water 
and stir with a glass rod or wooden stick 
until the lye is dkeolved. 

Gatisionr Lya cansaa severe bmns to eyes. 

Add Ibe lye to Ike water slowly. Let cool to 
room t c ppefatore and pour off the ntnrated 
ttfold aalat km . Do not prepare this solution 
ia aa ahuiniiB coatsiaer. 

(b) Prepare the gasoline- wax solution according 
to the method described above. 

(c) After the solution has cooled for about 15 
minutes, CAUTIOtJSLY loosen the cap, 
remove it and add the saturated lye solu- 
tion. 

(d) Btir about every five minutes until a gel 
forms. If tbe gel is not thick enough, remelt 
with another 5 parts by volume of wax and 
0.1 part by volume of saturated lye solution. 
Stir contents as before. Store in an air- 
tight coDtiuner until ready to uae. 

la addUioa to tbe Uited waxca tbe following 
nay be wk*- eanddilla wax, carnauba wax, 

CbiDM (uaact) mx, Japan (nmae) wax, montan 
<U|^te) wax, azkd pahn wax. 
d. ApplUaHon. See paragraph 03D3J. 

Om.t ANIMAL BLOOD SYSTEMS 

a. Demription, See paragraph 0303.1. 
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b. UoUrial and EquipmenL 



TtifMdimU 

OltoUlM. 6S 



Chfmiml iwnt 



Vmdjm 

Motor fuel. 



AufflMbfood 30 Food* 

modkaAO. 

eow* hog, 
dog, «te.). 

Any ou o( tb« foDowing; 

Coffoo(not 3 Food, e*f* 

dicM- fotne 

Maliod). MOM, 

boTongt. 

LeMttt... 2 Food, 

bovomc». 

FM F5 

potums Cbunlal umm Vmif^r 

KJnio 2... Coldum Morttr, 

otidt. pUgter, 

cMdidne, 



Gm tttUoao 
or motor 
▼«hiel«i. 
^oughtof 
hOUMO, 
utunl 
hobitAt, 

Coffer proo- 
eaDTii food 

ttOTM. 



C«*M mm 



Beking 

eode 



Epeon 

ttlto. 



Sodium bU 
cnrborK 
ite. 



2... Mtgnmiiun Mrdidne, 



IndoitrUi 

Bokiog, bev« 
eregre, 
mediciiM, 
laduihel 



Food end 
drug tU^rre. 



wifete 

hopte* 

hydrete. 



indottrinl 



ndneral 

Fiur. 



Noturel de- 
podtr. drug 
end food 
ilom. 



Two eir*iight oonuinen 
Spoon or itick lor itirring 

c, PrtparaH(m. 

(1) Animal blood oerunu 

(a) SIH aniniAl's throat by jugular vtin. Hang 
upaide down to drain. 

(t) Place coagulated (lumpy) blood in a doth 
or on a acrecn and catch the red fluid 
(aeninO which drwna through. 

(c) Store in a cool place if poasible. 

Caution.* Animal blood caa canoe infec- 
tiona Do not get aged bkM>d or (he 

fgnim into an open ent 

(2) Preparoft^n of {felled ffasoline. 

(o) Pour the animai bolod serum into a dean 
container and add the gasoline. 

Cduilon.* Ke^ material awa7 from open 
flames. 

7A 

(b) Add the lime and stir the nuxtore for a few 
minutes until a firm get forms. Store in an 
air-tight container until ready to use. 



INCENDIA&IES 

UiOf. Egg white may be substituted for up 
to K cf the animal blood serum. 

d. .dppftcah'c^. See paragraph 0303.1. 

P304. FARAFFIf^SAWDUST 

a. Dtecription. 

(1) This item consists of a mixture of paraflm 
wax and sawdust. It is easily prepared and 
safe to carry. It is used to ignite wooden 
structures including heavy beams and timbers. 
It will also ignite paper, rags and other tinder 
type materials to build larger fires. 

(2) This incendiary can be safely ignited by a 
match flame. However, any igniter listed in 
chapter 3 can be used in conjunction with 
specific delay rnechaiusmB in chapter 5 for 
delayed ignition of this incendiary. 

(3) All or part of the paraffin wax may be replaced 
by bcMwax but net by vegetable or animal 
fats or greases. 

h. Jkfolmal and Equipment. 

Paraffin wax, beeswax, or wax obtained by melting 
candles. 

Sawdust. 

Source of beat (stove, hot plate). 

Pol. 

Spoon or stick for stirring. 

e. Preparation. 

<1) Put enough wax in the pot so that it is about 
half full 

77 

(2) Heat the pot on a stove or hot plate until the 
wax melts. 

(3) Remove the heated pot from the stove or hot 
plate and shut olT the source of heat. Add 
the sawdust to the melted wax until the pot 
IS nearly full. Stir the mixture with a spoon 
or stick For a few minutes, being sure there is 
no layer of wax at the bottom of the pot 
which has not been mixed with the saw dust. 

(4) While the mixture is in a fluid state, pour it 
into a waxed paper carton or other container. 
Upon cooling, the wax mixture will harden 
and take the shape of the container. The 
mixture can be stored for months without 
losing its effectiveness. If it becomes wet, 
it will be effective again when it is dried. 

(5) A less effective incendiary may be made by 
melting some paraffin or beeswax, dipping 
sheets of paper in the molten wax for a few 
seconds, and removing the paper to let tiw 
wax harden. This waxed p^r lights readily 
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INCKNUiAKlES 



from A mAtcb. Although not as Hot or 
perwtent or the paraffin-sawdust mixture, 
the waxed paper u an excellent incendiary 
and may be aubetituted in many instances for 
initiating readily ignitable materials. The 
paper may be wadded up, folded, or tom into 
strips. 

d. ApplicaUon, 

(1) Place about a quart of the mixture in a paper 
bag and put the ba^ down on the ob^eLl to be 
burned. A match may be used to ignite the 
bag which will then Ignite the paraffio'^wdust 
mixture. The fire starta very slowly so there 

7$ 

is no hazard involved, and it usually takes two 
or three minutes before the paniffin -saw dust 
mixture is burning strongly. This, of course, 
is a disadvantage where a hot fire is required 
quickly. Once started, however, this mixture 
bums vigorously because the paraffin itself 
gives a fairly hot Rams and the sawdust acts 
like charcoal to increase the destructive effect. 

(2) Where very large wooden beams or structures 
are to be burned use more of the mixture. A 
bag containing two or three quarts wU) be 
enough to sec fire to almost any object on 
which parsffii^sawdust mixture can be used 
siTsctively. 

(3) To be most effective on wood structures, this 
mixture should be in a pile, never spread out 
in a thin layer. If possible, place it under the 
object. When placing the incendiary in a 
packing box or in a room, place H in a comer. 

0305, FIRMOTTIE (IMPACT IGNmON) 
a. Deteriptimi, CAP 

BOTTLE 

ABSOABem* 



Pf 

This item consists of a glass bottle contaiiuiig gasoline 
and concentrated sulfuric acid. The exterior of the 
bottle is wrapped with a rag or abaorbeat paper. Just 
before use, the rag is eoaked with a saturated solution 
of granulated sugar and potareiiim chlorate. Thrown 
against hard-surfaced targets such as tanks, automotive 
vehicles or railroad boxmra, thia fire bottle is a very 
effective incendiary. 





h. M<Uerial and Equipment. 

Concentrated sulfuric acid (para 0103). 

Gasoline. 

Potassium chlorate (powdered). 

Sugar (granulated). 

Jar or bottle, with cap or stopper pint). 

Cloth ur absorbent paper. 

Jar or bottle, with cap or stopper (1 quart). 

String or tape. 

Heat resistant glass or porcelain pot (I pint 
capacity). 

Heat source. 

Glass funnel. 

Spoon. 

Small container for measuring, 
c. Preparation. 

(1) Using the funnel, pour the gasoline into the 
quart bottle until approximately two-t birds 
full. 

Oiution; Keep this material away from 
open flames. 

(2) Slowly add concentrated sulfuric add through 
the funnel to the gasoline in the bottle and 
fill the bottle to within one inch of the top. 
The funnel must be used to direct tiie con* 
centrated add into the gasoline in the center 

10 

of the bottle. Stopper or cap the bottle 
securely. 



Nete. 11 only baitcry-grade sulfuric acid ii available, 
must be coMonUmtad. Saa loatruedona under 
paragraph 0103. 

(3) Flush xhn tightly capped bottle with water to 
remove any gasoline or acid adhering to the 
outside surface and dry the bottle. Thk musf 
be done to avoid accidental combustion during 
the following steps. 

(4) Wrap a dean cloth or several sheets of ab* 
sorbent paper around the bottle. Fasten with 
strings or rubber bands. 
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(5) 



( 6 ) 



il 



ehionte will react with the sulfurio aod. This 
reaction ignites the gasoline which will engulf 
the target area in flames. 



(7) 

( 8 ) 



Prepare a saturated solution of granulated 
sugar and pK>taesiuni chlorate in water as 
directed below. 

Add six measures of water to the porcelain 030d. FIRE BOTTLE (D&AY lONfTION) 
pot and dry the measuring container with a a. Di$crij>twn. 
clean rag or p^wr towel. RUBBER 



( 9 ) 



( 10 ) 



Bring the water to a boil 
Using a clean, dry spoon, place granulated 
sugar in the measuring container and add one 
and one- half measures of sugar to the boiling 
water. 

Wipe the spoon with a clean rag or ps^Mr towel 
and place one measure of potassium chlorate 
into the boiling sugar water. 

Remove the pot of boiling mixture im* 
mediately from the heat source and shut off 
heat source. 

(11) When the solution is cool, pour it into the 
small yi pint bottle using the glass funnel and 
cap tightly. 

Flush this bottle with water to remove any 
solution or onnitals adhering to the outside 
surface and dry the bottle. When the crystals 
settle, (here should be about ^ liquid above 
the cryatab. 

Caution; Store this bottle separately from 
the other bottle cowtalniBg gaaoUae aad 
coneeiitnted salfdric add. 

d. AppUcaHon. 

(t) Just prior to actual use, shake the bottle con- 
taining the sugar^potaasium ehlorate crystals 
and pour onto the cloth or paper wrapped 
around the gasoline-acid bottle. The fire 
bottle can be used while the cloth is still wet or 



HEHBRANE 



(12) 



after it has dried. However when dry, the 
sugar-potassium chlorate mixture is very 
senutive to sparks, open flame, bumping and 
scraping. In the dry condition the bottle 
should be handled carefully. 




(2) The fire bottle should be gripped in one hand 
and thrown like a hand grenade. Upon im- 
pact wHh a metallic or other hard surface, the 
bottle wifi break and the sugar-potaasium 



IGNITE 




CORK 



GASOLINE 
SULFURIC ACID 



(1) This item consists of a bottle of paoline and 
concentrated sulfuric acid which is ignited by 
the chemical reaction of the acid with Supr- 
Chloraie Igniter (0201). A delay feature k 
incorporated in this incendiary. The amount 
of delay is determined by time it takes the 
sulfuric acid to corrode a rubber membtmiie 
and react with the igniter mix. Immediate 
ignition may also be achieved by breaking the 
bottle and allowing the ingredients to mix. 

(2) Prepared fire bottles arc stored upright. TUs 
allows the heavier acid to lay on the bottom, 
with the gaaolins on top. When put in use, 
the bottle is inverted, allowing ^ acid to 
come in contact with the rubber membiaoe 
and to begin corroding it. 

6. Mattri^ and Eguip/wni. 

Wide mouth bottle. 

Cork or rubber stopper (must fit snugly in bottle). 

Sheet rubber on rubber membrane. 

Supr-Chloiate Igniter (0201). 

Concentrated Sulfuric Acid (0103). 

Gasoline. 

c. Prsporofiofl. 

(1) Cut or drill a cavity on the bottom of the 
cork big enough to hold at least two teaspoon- 
fuls of sugar-chlorate igniter. Be careful not 
to break through (be coiIl If the hole does go 
all the way through, H must be sealed with 
another smallsr cork« 




IKCENDIARIES 
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(2} Fill the bottle with & 50/50 concentratioo of 
goeolmo end sulfuric acid. Pour the gaeoltoe 
in first, then add the eulfuhc acid carefully, 
m^ng certain not to splash acid on the Am 
or in the eyes. 

If only battery grade lulfuric acid U avaUable 
it mint be concentrated before H can be used. See 
paragraph 0103 for details coaeentntion proe«M. 

(3) Fill the hole in the cork with Sugar-Chlorate 
Igniter (0201). Cover the aide of the coric 
containing the igniter with a piece of thin 
rubber membrane and then force the cork 
into the gaaoline-aeid filled bottle. Take care 
to prevent any of the igniter mix from faliiog 
into the jar. 

d, AlieryiaU Method of PrepororioR. 

( 1) Drill or cut a hole all the way through the cork. 

(2) fill the bottle with gaaoline and add as 
described above. 

(3) Place the rubber membrane over the cork and 
install in the bottle. Make certain that coik is 
fitted tightly and rubber membrane fully 
covers the inner portion of the bottle. 

as 

(4) Fill the hole in the cork with igniter mixture as 
before and install a small cork in the hok 
covering the igniter mixture. 

e. Application, 

(1) To start the delay working invert the l)OtUc. 
The acid will begin corroding the rubber 
membrane. When the acid breaks through, 
it will react violently and either break the 
bottle or blow out the cork stopper and 
Ignite the gaaoline. 

(2) The Delay Fire Bottle works well on readily 
ignited materials where the scattering of the 
burning gasoline will start a number of fires at 
once. To ignite wooden structures, prepara- 
tion such as piling up of flammable tinder 
and kindling is required. 

(3) The delay time for initiation of the gasoline ia 
slowed down in cold w'eather and may be 
stopped if tbe acid freezes. Check the delay 
time by testing tbe acid with the identical 
thickness rubber membrane at the tempera- 
ture of expected use. Always use concentrated 
sulfuric acid. 

030r. fHERMITE 

0 . Z)escripfton. 

(1) Thennite is composed of magnetic iron flakes 
and aluminum powder. Tliermite may be 



obtained as a manufactured item or may be 
improvised for use in welding machinery 
parts together and burning holes in metal 
structures. The termite reaction is initiated 
by strong heat and therefore cannot he 
directly ignited with a safety fuse or match. 

§4 

The following igniters, found in chapter 3, 
may be used to initiate thermite: Powdered 
Aluminum — Sulfur Pellets (0207), Magnesium 
Powder — Barium Peroxide Igniter (0210), and 
Subigniter for Thennite (0211). 

(2) Thermite is very safe to handle and transport 
because of its high ignition temperature. It 
bums well in cold and windy weather. 
Thermite will penetrate a sealed metal con- 
tainer and ignite the contents. It may be 
easily improvised if aluminum powder and 
iron oxide paitkies of tbe proper size are 
available. 

6. MeUrud and Equipmenl, 

Aluminum powder (no coarser than ground coffee). 

Iron oxide flakes (KeiO<— similar to coarse ground 
coffee). 

Spoon or cup for measuring. 

Jar or can with tigb; fitting lid. 

Cardboard can with metal ends. 

c. Preparation. 

(1) Place three parts by volume of iron oxide and 
two parts ^y volunw of aluminum powder 
into the jar. Leave enough empty space to 
facilitiate mixing. 

Tighten tbe lid on the jar, turn the ]ar on iU 
side and slowly roll until the two powders are 
completely mixed. The mixture is now ready 
for use and may be stored for months in the 
sealed container. 

d. Application. 

(1) Utemite is used to attack metallic targets 
such as transformers^ electric motors, file 
cabinets, gears, bearings, boilere, storage tanks 

17 

and pipelmea. In operation, the meUiods 
described below produce a quantity of molten 
metal that streams out the bottom of the umt. 
On contact with the target, the molten ntetal 
will cut through the outer metal casing and 
pour molten metal on the interior. Thennite 
ts not recommended for use on n>oderate or 
heavy wouden structures or other applications 
wbere^ a peiuisteiit flame is required. Two 
basic techniques axe described, one for burning 
holes in steel and tbe other for welding steel 
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parta together. 

(a) Burning hoUi. 

I. IXL order to penetrate a steel plate with the 
miuimuin quantity of thermite, the mass 
of ignited thermite must be hekt away 
from the target during the initia) combus- 
tion period. Tbi« minimizes conductive 
heat loss (from the thermite to the taiget) 
during this period and results in the 
thermite attaining maximum eombusUon 
temperature. When that temperature is 
reached, the thermite is dropped onto the 
steel plate surface and a hole is burned 
through the plate. The following aUus- 
tratee the method for burning a hole 
through a plate of ^ inch structoral 
Steel 

£. Cut a cardboard can (having metal ends) 
into two equal sections. Example of the 
type of cardboard container required are 
which contain household abrasive deaners 
such as AJAXt BOff AMI and OLD 
DUTCH CLEANSER. 

as 

S. One section of the can trimmed to a hei^t 
of 2 Inches and two side vents are cut as 
shown below. 




4> The other section is filled approximately ^ 
full with thermite. The thermite is then 
completely covered with one of the three 
above menUoned igniter materiab to a 
depth of at least 14 Place the end 
a length of Fuse Cord (0101) into the 
igniter mix, making certain that it does 
not extend into the th^mite itself but 



top of the vented section. Both metal 
ends of the cardboard can are now touch* 
log. ^ 




fi. After iguitioii, the thermite bums a hols 
through the steel plate dropping ex* 
tremely het particles of molten slag into 
the interior of the steel container. Tbe 
side vents cut in the bottom section of the 
can allow excess slag to run off and not 
close up the hole in the steel target. 

(6) Welding. 

I.A different method is empbyed when 
thermite is ttted to weld machioeiy 
components or plates together. The 
procedure is similar to that used for 
burning through steel except that the 
bottom stand<ff is eliminated and the 
amount of thenoite can be lees than.that 
used to bum through a H steel pble. 
The assembly is shown below. 




f. In this instance, heat is conducted from the 
thermite to the steel during the combus- 
tion period. Thus, the steel is heated to 
nearly the same temperature as the slag 
and a weld is effectively made. 



ends in the center of the igniter mixture. 
Improvised String Fuse (0102) may be 
Bul^ituted for the Fuse Cord (0101) if 
desired. 

6. The final assembly is constructed by pladi^ 
the vented section, open face down, over 
the target area. The metaUic end of this 
section is now facing up, away from tbe 
target surface. The section hiied with 
thermite, igniter, and fuse is placed on 



Caution: Never attempt to ignite thermite 
without at least a few seconds delay time 
because K bnms so qukkly and so hot that 
the user could be seriously burned if be were 
nearby when igaitioD took place. 

0301. FLAMMABLE LIQUIDS 

a. Description. Flammable liquids are an excellent 
incendiary for starting fires with easily combustible 
material. They bum with a hot flame and have many 
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uses A8 incendifthes. Most of these liquids are readily 
available and they are easily ignited with a match. 
However, these liquids tend to flow off the target and 
their characteristic odor may cast su^icion on the 
person found carrying them. 

6. I^atmaland Uquipmen(. 

Can or bottle with tight flltiog lid (minimum 1 
pint capacity). 

One of the following volatile liquids: 

Gasoline Cleanen naptha 

Kerosene Turpentme 

91 

Toluene or Toluol Lighter fluid 

Xylene or Xylol Fuel oil 

Bensene or Benid Alcohol 

e. Prepanli^. No preparation other than placing 
the liquid into an air-tight container for storage and 
transportation to the target is required. 

d. Ajrplic4Xtim. The most effective way to use flam- 
mable liquids is to pour at least a pint of the liquid on 
a pile of mgs or sawdust which have been place in a 
corner of a packing box or other wooden object. This 
procedure keeps the liquid concentrated in a small area 
and gives a more persistent flame for igniting wooden 
objects. If small pieces of charcoal are available, they 
should be soaked with the flammable liquid and placed 
on the target. The charcoal will ignite and give a hot, 
perwtent glow that is long lasting. After placing the 
flammable liquid on the target, throw a lighted match 
on a soaked area. Do not stand too close when this is 
done. 

0909. INCENDIARY BRICK 



a. Deicription. 

(1) This incendiary is composed of potassium 
chlorate, sulfur, sugar, iron filings and wmx 
When properly made, it looks like an or<i inary 
building brick and can be easily transported 
without detection. The incendiary brick will 
ignite wooden walls, floors, and many other 
combustible objects. 

(2) This incendiary can be directly ignited by all 
igniters listed in chapter 3, coupled with a 
specific delay mechanism found in chapter 5. 
To ignite this incendiary with While Phos- 
phorus Solution (0209), the solution musl^first 

92 

be poured on absorbent paper and the paper 
placed on top of the brick. 

b. yfaUricl arid Equipmeni^ 



Fotusium chlorate (powdered) 

Sulfur (powdered) 

Granulated sugar 

Iron aUnp-, - 



40 

15 

20 

10 



Was (beeawAJ or ordinary candle wax) 
Spoon or atidi; 

Brick mold 
Rod paint 

Messuring cup or can 
Double boil^ 

Heat aourte (hot plate or stove) 



c. Preparali^. 

(0 Fill the bottom half of the double boiler with 
water and bring to a boil. 

(2) Place the upper half of the boiler on the lower 
portion and add the wax, sulfur, granulated 
sugar, and iron filings in the proper amounts. 

(3) Stir well to blend all the materials evenly, 

(4) Remove the upper half of the double boiler 
from the lower portion and either shut off 
the heat source or move the upper section 



several feet from the fire. 

Caution: Extreme care ahould be exerdaed 
at this point because aeeldenlal ignldon of 
Ihe mixture is possible. Some means of 
extiivuishlng a fire should be at hand, a Are 
exIingaiBher or sand. It ia important to keep 
face, hands, and clothing at a reasonably safe 
disUace during the remainder of the prepara- 
tioii. A face shield and fireproof gloves are 



re 






leaded. 
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(fi) CAREFULLY add the required amount of 
potnssjum chlorate and again stir well to 



obtain a homogeneous mixture. 

(b) Pour the mixture into a brick mold and set 
aade until it cools and hardena. 



(7) When hard, remove the incendiary from the 



mold, and paint it red to simulat.e a normal 
building brick. 



d. Applkaiion. 

(1) *When painted, the incendiary brick can be 
carried with normal construction materials 
and placed in or on combustible materials 

(2) A abort rime delay in ^nition can be obtained 
by combining Fuse Cord (010 1) or Improvised 
String Fuse (0102) and one of the igniter 
mixtures found in chapter 3. (For example, 
several spoonfuls of Sugar-Chlorate mixture 
(0201) are placed on the incendiary brick. 



Fuse cord is buried in the center of the igniter 



mixture and the fuse is taped to the brick. 
Delay times are determined by the length of 
the fuse. Suitable delay mechanisms are 
given in chapter 5 for delay times longer than 
those practice with fuse cord.) 
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CHAPTER 5 
DELAY MECHANISMS 

0401. OOAtVni 

0 . Ducripiwfu 

(1) This item eoiuifltB of a bundle of matches 

wrapped around a lighted cigarette. Il is 
placed direct^ on igni ted material. 

Ignition occurs when the lighted portion ol 
the burning cigarette reaches the match 
heads. This delay mechanism can be used to 
initiate all Igniters listed in chapter 3 except 
Magnettum Powder— Barium Peroxide (0210) 
and Powdered Aluminum— Sulfur Pellets 
(0207). A cigarette delay directly ignitee the 
following incendiaries: Napalm (0301), Gelled 
Gasoline (exotic thickeners) (0302), and 
Gelled Gasoline (improvised thickeners) 
(0303). 

(2) The following dry tinder type materials may 
also be directly ignited by the cigarette delay 
mechanism: Straw, paper, hay, woodshavinp 
and rage. 

(3) Usually this delay will ignite in 15 to 20 
mioutei, depending on length of cigarette, 
make of cigarette, and force of air currants. 
A duplicate delay mechanism should be 
tested to determine delay time for various 
ambient conditions. 

91 

(4) The cigarette must be placed eo that the 
flame will travel horizontally or upward. 
A burning cigarette that is clamped or held 
will not burn past the point of confinement. 
Therefore » the cigarette should not contact 
any object other than matches. 

t. Maitfial and Eq^iipmtnl. 

Cigarette. 

Matches (wooden). 

Match box. 

String or tape. 

c. Preparatian. 

(1) PkkaUimu delay. 




(a) Push one a'ooden match head into a ciga- 
rette a predetermined distance to obtain 
the approximate delay time. 



(5) Tie or tape matches around the cigarette 
with the match heads at the same location 
as the first match in the cigarette. 

C2) MatA box delay. ** 




Tear out one end of the inner tray of a *box 
of matches (the end next to the match heads). 
Push one match into the cigarette. Inatri 
this cigarette into the bunch of matches and 
parallel to the matches at the center of the 
pack. Slide the tray out of the inne/ box, 
leaving the match heads and the cigarette 
exposed. The head of the match in tht 
cigarette should be even with the expend 
match heads, 
d. AppUtaiion, 

(1) Piektt^fenu ds^y. 




(a) Light the cigar^te and place the delay 
mechanism on a pile of igniter mixture, 
paper, straw, or other dry tinder type mate- 
rial. Be sure that the portion of the 
cigarette between the lit end and the match 
heads is not touching anything. 

(5) Pile tinder material all around the cigarette 
to enhance ignition when the match heads 
ignite. 

(2) Match box delay. 




(o) Place the delay so that the cigarette is 
horisontai and on top of the material to be 
ignited. Light the cigarette. 

(6) Be sure igni table material such as paper, 
straw, flammable solvents, or napalm is 
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placed eloM to the match heads. When 
ufting flammable eolventa, light the cigareite 
away from the area of lolvent fumes. 

(c) To assure ignition of the target, sprinkle 
some igniter material on the combustible 
material. The match box delay is then 
placed on top of the igniter material. 

ffl 

040S» (HUTIN CAPSULE 

4t, DeKription, 

WATER OR AGIO 




Gelatin capsule delays work by the action of either 
water or concentrated sulfuric add on the gelatin. 
When the liquid dissolves the gelatin, it contacts and 
resets with an igniter mix. These delays can be used 
with various igniters, are easily prepared and eaaly 
tarried. The disadvantage is that the delay times vary 
with ten^raiure and they will not work at or below 
32^ F. Gelatin capsule delays will work with the 
following igniters: 

(1) Water actuated igniters such as Sugar- 
Sodium Peroxide (0203), Silver Nitrate— 
Magnesium Powder (0208), and Aluminum 
Powder — Sodium Peroxide (0204). 

<2) Concentrated sulfuric acid actuated igniters 
such as Sugar-Chlorate (0201), Fire Fud^ 
(0202), Sugar — Sodium Peroxide (0203) Alu- 
minum Powder — Sodium Peroxide (0201), 
Match Head (0205), and Silver NitraU— 
Magnesium Powder (0208). 

5. Material and E^ipnieni. 

Concentrated sulfuric acid or water. 

Gelatin capsules (I fluid ounce capacity). 

99 

Igidter mixture. 

Glass jar or bottle with glass or (dastic stepper for 
carrying acid, 
c. PrftpanUion. 

(!) Fill the gelatin capsule with either water or 
Bulfurie acid, depending on which igniter is 
being used. Use a medicine dropper to fill the 
capsule. Wipe the outside of the capsule 
carefu&y and place it on a quantity of igniter 
mixture. 

(2) Gdatin will slowly dissolve in either water or 
concentrated sulfuric acid, usually faster in 
water than in acid. Sulfuric acid should be 



handled carefully and 0 !t)y in glass or urn 
chipped enamel containers, 
d. Applicatim. 

(1) Fill a gelatin eapBuk with one of the igniter 
mixes listed under Description above. Once 
the liquid is added to the capsule, the next 
operations should be doTK quickly. Pile the 
igniter mixture on and around the capsule. 
Then place incendiary material in contact with 
the igniter mixture. (In damp weather this 
method should not be used with water 
activated ignitm because premature ignition 
may be caused by humidity in the air.) 

(2) Use the following method in damp weather. 
FiU a gelatin capsule with one of the igtutoT 
mixes listed above. Be sure that both halves 
of the capsule fit tightly and that no igniter 
mix is clinging to the outside of the capsule. 
Place the capsule in a shallow glass or 
porcekuB dish filled with water or concentrated 
sulfuric acid, depending on which type of 

too 

igniter mix is used. Make sure the capsule is 
touching one edge of the bowl and quickly 
pile incendiary material close to the capsule 
BO that when the capsule ignites, the 
incendiary will also ignite. 

<3) The gelatin capsule delays work slowly in 
cold weather and will pot work at or below 32* 
F. Capsule thickness also affects delay time. 
In water at 77* F.. a delay time of approx- 
imately 20 minutes can be expected, while the 
Boroe type of capsule in eoncentratod sulfuric 
acid at 77* F. will give a delay time of ap- 
proximately one hour. At a temperature of 
SO* F., the same type of capsule will give a 5 
to 8 hour delay time in water and about 24 
houra delay time in concentrated sulfuric acid. 
Delay times become less accurate at lower 
temperatures. 

(4) The above listed delay times are given for one 
type of gelatin capsule only. Various types of 
capsules w31 give various delay times. There- 
fore, always check delay times for the capsule 
to be used. 

(5) The sulfuric add must be concentrated. If 
only baiteiy-grade sulfuric acid is available, 
it must be concentrated before use to a 
specific gravity of 1.835 by heating it in an 
enuneled, beat resistant glass or porcelain 
pot until dense, white fumes appear. See 
pangimph 0103 for details. 
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0403. RMBER DUPHRAOM 

o. Description. 

ACID 



STRING 




rubber membrane 



IGNITER 



(1) This delay operates by the action of concen- 
trated sulfuric acid on a thin rubber dia- 
phragm. As the acid cats through the 
diaphragm, it dripa onto the igniter mix and 
combustion results This delay can be used 
to initiate the following igniters Ibted in 
chapter 3: Sugar-Chlorate (0201), Fire Fudge 
(0202), Sugar— Sodium Peroxide (0203), Alu- 
minum Powder— Sodium Perox ide (0204), 
Match Head (0205), SUv-er Nitrate— Magne- 
sium Powder (0208), and Fire Bottle (030G). 

(2) The delay does not burn or glow, a very 
desirable feature where premature detection 
may occur. The main disadvantages of this 
type of delay are — 

(o) Delay time fluctuates with temperature 
changes. 

(6) Delay is not reliable below 40® F. 

(c) Sulfuric acid involves hazards to the oper- 



ator. 
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h. Material arid EqutpTnenl. 

Concentrated sulfuric acid. 

Thin rubber (such as balloons or condoms). 

String, tape, or rubber bands. 

Glass jar with glgss stopper for carrying acid. 
Wide-moutbed jar or can (apprpxiniatety 1 pint 
capacity). 
e. Preparaiion. 

(1) Fid the wide mouth container three-quarter 
full with any one of the following igniter 
materials: 

Sugar-Chlorate (0201). 

Fire Fudge (0202). 

Sugar— Sodium Peroxide (0203). 

AlumiQuiD Powder— Sodium Peroxide (0204) 
Match Head (0205). 

Silver Nitrate— Magnesium Powder (0208). 

(2) Place the rubber diaphragm over the open 
end of the container and leave it loose enough 
to sag slightly into the jar. Either tie in place 



or secure with a rubber band. 

(3) Pour about 1 fluid ounce of concentrated 
sulfuric acid ihto a small glass }ar with a 
stopper and seal tightly, 
d. ApplicaHon. 

(1) Place the jar with the rubber membrane at 
the desired target. Pile the material to be 
ignited around this jar so that when the flames 
issue from the jar, they will ignite the incendi- 
ary material. Do not put ony of Ait igniter 
maieruU on Ae rubber membrane. Pour the I 
fluid ounce of concentrated sulfuric acid onto 
the rubber membrane. When the acid 
penetrates the rubber and drips onto the 

IQg 

igniter mix, a chemical reaction occurs and 
combustion results. 

(2) The time delay of this device depends <m the 
kind and thickness of rubber used, and on the 
ambient temperature. Test a similar device 
before actual use on the target. 

(3) Using a thin rubber mmbrane such as a 
condom at a temperature of 77* F., a delay 
time of 15 to 20 minutes is normal Thk 
same delay when tested at 40® F. m^y take as 
long as eight hours to penetrate the rubber 
membrane. Do not use this delay at tempeti- 
tures below 40^ F. 

(4) Another simple method of using this type of 
delay is to first fill a smaU jar half full of 
concentrated sulfuric acid. Tie or tape a 
rubber membrane over the open end of the 
jar. BE SURE NO ACID CAN LEAK OUT. 
Place the bottle on its side, on top of a 
small pile of igniter material which will ignite 
on contact with the acid. When the acid 
penetratea the membrane, cornfauetikm wiU 
occur aa before. If thicker rubber is used> 
Btretdi the rubber tightly over the mouth of 
the jar. This will decrease the delay time 
because the acid will attack the stretched 
rubber more effectively. 



igniter mix 




ACID 



(5) 



ABSORBENT PAPER 



A rubier glove may also be used as amembrane 
for this del^. Pour some concentrated sul- 
furic acid into the glove and suspend the 
glove over a pile of igniter material. When 
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the acid eaU throufb the glove, it wiil drip 
onto the i^iter and start a fire. A rubber 
glove will give a longer delay time than a 
CO adorn because the material is thicker. 





IGNITER HtX 



(6) The rubber membranes for use in this delay 
must be without pin holes or other imperfec* 
tions. The sulfuric acid must be ccncerUraUd. 
If only battery-grade sulfuric acid is avaOabfe, 
it must be concentrated before use to a specific 
gravity of I.B35 by heating it in an enameledf 
heat-resistant glass or porcelain pot unril 
dense, white fumes appear. See paragraph 
0103 for details. 

0404. FAfn OfAPWAOM (SULFURIC AOD) 

0. Z)ewnprion. 

STRING 
AGIO 

This device consisU of a half-full jar of coxKentrated 
sulfuric acid, and a paper diaphragm. The paper dia- 
pbiagRi is a piece of paper tied securely over the rv)outh 
of the jar. When the jar is placed on its side, the acid 
soaks through or corrodes the paper. The acid then 
contacts the igniter material and causes it to hurts into 
flames. This delay can be used for initiating the follow- 
ing igniters listed in chapter 3: Sugar-Chlorate (0201), 
Jlie Ftjdge (0202), Sugar— Sodium Peroxide (0203). 
Alttminuni Powder — Sodium Peroxide (0204), Match 
Head (0205), Silver Nitrate— 'Magnesium Powder 
(0208). 

b. MoUrial <md BguipmerU 
Wide-mouthed jar. 

Sulfuric acid (concentrated). 

Paper. 

String. 

c. Pnporatwn. Remove the cap from a wid^ 
mouthed jar. HU about half-full with ooncentiated 
sulfuric a^. Tie the paper securely over the mouth 
of the jar. 

d. Aj>pHc<Uion. 
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as rags, papers, empty boxes, or cartons. 
Spread out a piece of absori>ent paper on 
this material. Spread igniter material on the 
absorbent paper and place the jar (on its side) 
on top of the igniter materia). Make certain 
the jar does iwt leak. When the acid soaks 
through or corrodes the paper, it will contact 
the igniter material and cause it to bunt 
into flame. ✓ ^ 




(2) This device is not reliable at temperatures 
below 40^ F. The time delay depends on the 
thickness of the paper. A similar device 
should be tested to determine the delay pro- 
vided by various thicknesses of paper, It 
should be tested at the temperature at which 
H will be used, to be sure of positive ignition. 
Ignition should occur in about 2 minutes at 
68^ F. when using writing paper. Higher 
ambient tetuperstures shorten delay times, 
and lower temperatures lengthen delay times. 
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0405. FAFIR DUFHRAOM (GLYCERIN) 

«. Deseripfion. 

(1) This device consists of potassium pennanga- 
nste crystals wrapped in layers of absorbent 
paper. Glycerin is brought into contact with 
the wrapp^ potassium permanganate crys- 
tsJs by slowly soaking through the paper 
This wets the wrapped crystals causing 
combustion. This delay can be used for 
directly iniUating all igniters Hated in chapter 
3 except White Phosphorus (0209) . The 
igniting ability of this delay ia increased when 
magnesium or aluminum particles are mixed 
with tbs potasaium permangai^te crystals. 

(2) The following incendiaries (ch 4) can be di- 
rectly ignited using this delay: Napalm (0301), 
Gelled Gasoline (exotic thickeners) (0302), 
Gelled Gasoline (Improvised thickeners) 
(0303), Paraffin-Sawdust (0304), and In- 
cendiary Brick (0309). Other combustible 
dry materials such as paper, rags, straw, and 
ezUlaior can also be directly initiated. This 
delay is not recommended for use in temper- 



(1) Make a pile of dry flammable material such 



tures below 50* F. 
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AUorbent paper (toilet p^r, paper, towebng, 
newapaper). 

Glycerin (commerda] grade). 

Magoeemm or alumbum particlea (conaiateuy o# 
granulated augar). 

Rubber haixla ot airing. 
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o. DidcripHon. 



Small ahaUow diah. 
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Potaaaium permanganate (conaiatezicy of coarae 
ground coffee), 

Small bottle (approximately fluid ou neta). 

Spoon (perferably nonmetalUc), 

c. Preparaticn. 

(1) Fill the amaii bottle with glycerin. 

(2) Wrap a quantity of potauium permanganate 
crystala (a mixture of 85 parta potamiucu 
permanganate and 15 parte magnerium or 
aluminum particles can be eufaatHuted to 
produce a hotter flame) in abaorbent paper. 
Make certain that none of the ciyatab fafl 
out. 

(3) The bottle and package may be carried by the 
person without hasard to fadmsslf, and will be 
available for use when needed. 

d. AppiicaHon. 

(1) To use this delay, pour the glycerin into a 
small shallow dish or pan. Pile inceodiaiy 
material around the dish so that when the 
glycerin ignites it will ignite the incendiary 
material. Place the paper container ol po» 
tOMium permanganate crystals into the pan of 
glycerin. When the glycerin soaks through 
the paper and contacts the poUnum ptr^ 
manganate, ignition oceun within a few 
eeooz;ds. 

GLYCERIN 



BAG OF CRYSTALS 



e ir X 

(2) By using various kinds of paper, diflerent 
delay times can be obtained. Using more 
layers of paper for wrapping will increase the 
delay time. Udng this delay at higher 
temperatures will also decrease the delay 
time. Delay times from one minute to 
approximately one hour are possible, de- 
pending on the conditiona. 

(3) The delay time should be checked under 
conditio os which are simitar to tboee ex*' 
pected at the ta^t. 

0406. CANDLE 





Thi. delay ignites flammable fuels of low volatility such 
M fuel oil and kerosene. A liEhted candle properly 
inserted in a small container of flammable liquid of low 
volatility causes ignition of the flammable liquid when 
the Same bums dbwn to the liquid level. The flame 
from the burning liquid is used to ignite incendiary 
material such as paper, straw, rags, and wooden 
structures. The delay time is reasonably accurate, and 
may be cs^ calibrated by determining the burning 

no 

r»to of the cnndle. No spaoiol skills ore required to use 
this delay. Shiddtng is required for the candle when 
used in so area of strong winds or drafts. This delay 
is nof recommended for use with %Up foUuiU liquids 
because premature ignition may take place. Thk de- 
vice is useful where a delay of one hour or longer is 
desired. The candle delay works well in cold or hot 
weather, and has the adraatage of being consumed in 
the resuhing fire, thus reducing evidence of arson. 

b. Moierial and Bquipnmi. 

Candle. 

Bowl. 

Perforated oan or esrtoiL 

Fad dl or keroaeoe. 

Maicbee. 

Small piece of doth. 

c. Preparation. 

<1) Make two marks on the side of the candle, lii 
inches and 2 inches from the top. Light the 
candle and record the times at which the wax 
melts at the marks on the side. 



zJWL 



A. 



(2) The distance burned by the candle divided by 
the elapsed time determines tbe burning rate 
of the ctkodle. ,,, 

d. Applieation. 

(1) Using a lighted candle of desired length, drip 
hot wax in the center of tbe bowl. Mdt tbe 
base of the candle with a lighted match. 
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Findy press the softened base of the eiuxSe 
into the hot wax in the center of the bowl. Be 
sure the cftodk will stand up securely inihout 
toppling over. Extinguish the esndle. Wrap 
a sTTiall piece of cloth around the candle and 
slide It down to the bottom of the bowl. 
I^e a quantity of fuel oil or kerosene in the 
bow). Be sure that the level of the iuid 
reaches the clcth, so it wUl act as a wlefc. Pile 
the incendiary material around the bowl 
where it can catch fire after the fuel osl or 
keroeene ignites. 

(2) If this delay must be set in a windy or drafty 
location, place a shield over it Notdi or 
punch holes in a n>etal can or cardboard 
carton at the bottom and sides for ventila- 
tion, and place this cov^erover the delay. 



040T. OVERFLOW 

4. Di$cripti<m, 



WATER 

WATER 




STICK 

SHALL HOLE 
IGNITER MIX 



(3) PartiaUy fiH the other can with either water or 
glycerin. 

(4) Place the can with the hole in the bottom on 
top of the can partially filled with igniting 
fluid. Insert a twig or small stick between the 
two cans to allow the lk|uld to overflow from 
the bottom can. 

(5) Fill the upper can with the aame igniting fluid 
as th%t prevknialy placed in the bottom can 

113 

and determine the time required for the fluid 
to overflow from the bottom can. If two cans 
of the aame site are used, either one may be 
used for the top. If different siae auu are 
used, place the larger can on top. The delay 
is variable and adjustable depending on the 
siaea of the cans, the quantity of liquid used, 
or the diameter of the hole in the top can. 
d. Appiieaticn. 

(1) Always test the glycerin delay at the tempera- 
ture at which it will be used. Glycerin flows 
slowly when cold. Do not use water in this 
delay near or below its freezing point, 32” F. 

(2) Place the delay in the target area and fill both 
upper and lower cans to the desired level with 
the appropriate liquid. 



113 

This item provides a time delay in starting a fire. It 
eoDiiats of two tin cans, with tops removed, and ues 
either water or glycerin to activate the igniter material. 
A hole is punched in the cloeed end of one can. Thia 
can is placed on top of the other can whkh b partially 
filled with the liquid. The top ean b completely filled 
with the liquid. When the bottom can fiJk and over- 
flows, the overflowed liquid will react with the igniter 
material placed around the bottom ean. Thia device b 
uaad for igniting tbe following water actuated igniten 
listed in chapter 3: Sugar— Sodium Peroxide (0203), 
Aluminum Powder— Sodium Peroxide (0304), and 
Silver Nitrate— Magnesium Powder (0208) Glyeeris 
b used as tbe initiating liquid to ignite Potamium 
Pennanganate glycerin (0206). 

6. MaUrui and E^pment. 

Two tin cans. 

Kail or punch. 

Hammer. 

Water or glycerin. 

Can opener, 
c. PrtparaHon. 

(1) Hemove the tops from two cans. 

(2) Punch or drill a small hole in the cloeed end <4 
one of tbe cans. 



(3) Pile igniter material around the bottom of tbe 
oveiflow ean ao the activating liquid can 
eerily make contact with the igniter material 
as it flows down the aide of the can 



0406. TIFFING DELAY 

a. DtKriplion. 

VIAL OF ACl 



ULEO ftllE 




RICE, PEAS, OR BEANS 



IGNITER KIX 






114 



(1) T%b delay b composed of a hollow metal rod 
or bamboo filled with wet beans, rice or peas. 
The tube b inverted and placed in the center 
of a ring of igniter material and a small vial 
of water or acid is tied to the tube. When the 



wet beans expand, they lift and topple the 
tube, thereby filling the acid or water onto 
tbe igniter causing combustiorL 



(2) Thb tipping delay may be used with a variety 
of igniters. They are easily prepared, and 
give fairly accurate delay times. Thb deby 
should not be used at tempeiaturea near or 
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bdow 32"^ F. whes water is used ss the initi* 
ator due to freezing. The following water 
actuated igniters listed in chapter 3 can be 
used with this mechaniem: Sugar— Sodium 
Peroxide (0203), Aluminum Powder— Sodium 
Peroxide (0204) and Silver NiUmte — Magne* 
aiucn Powder (0208). The delay may be used 
with concentrated sulfuric acid to initiate 
the above ignitera and the following acid 
activated igniters : Sugar-Chlorate 
Fire Fudge (0202), and Match Head (0205^ 
This delay may be used with the Glycerin- 
Potassium Permanganate Igniter (0206). 
h. MaUrial and Equipment. 

Metal tube, pipe or piece of bamboo closed at one 
end, 4 to 6 inches long and 1 inch inude diameter, 
or glass test tube of similar dimensions. 

Small glass vial or bottle with open mouth of 1 
fluid ounce capacity. 

String or rubber bands. 



Rice, peas, or beana. 
Water. 



IIS 



Concentrated sulfuric acid. 
e. Preparation. The pipe or tube may be made of 
any material. It must closed at one end and flat at 
the other in order to stand vertically. A large glasa 
test tube is ideal for this purpose. 

(1) Using some string or rubber bands, attach the 
small vial to the larger tube. Attach the vial 
nc^ the top with the open end of the vial 
pointing up and the open end of the tube 




(2) This assembly should stand up without 
toppling ever. If it appears unsteady, move 
the vial downward al^tly. A final adjust- 
ment may be required when the delay is fiUed 
with the required materiaU. 
d. Application. 

(1) Rice will usually give delays of about ten to 
t^venty minutes. Peas and beans will usually 
give delay times up to 4 or 6 houra, Which- 
ever is used it must be first tested to determine 
the delay time for the tube that will be used. 

(2) To use this device, tightly pack the piece of 
pipe or bamboo with rice, peas or beans 



116 

depending on what delay time is required. 
Add enough water to completely moisten the 
beans and quickly pour oft the excess water. 
Place the pipe open end down, and immedi- 
ately fill the small vial with water or concen- 
trated sulfuric acid, depending on which 
igniter is being used. 




(3) Place a quantity of the igniter mixture in a 
ring around the delay assembly. Make the 
ring of such diameter that when the tube falls 
over, the acid or water from the vial will spill 
onto the igniter mixture. 

(4) Place incendiary material where the flame 
from the igniter will start it burning. 

(3) Mother way in which the tipping delay can 
be used is to fill the small vial with glycerin 
instead of water or acid and then spread 
potassium permanganate crystals in a ring 
around the delay. When the glycerin is 
spilled onto the crystals, combustion will occur 
and ignite the incendiary material. The 
(fijeerin igniter will not work in temperatures 
below 50* F. 

(6) It is recommended that this device be tested 
at the same temperature at which it is to be 
used. 



04M. TIfFINO DELAY— COBROSIVE OR MSSOLVINO 




•ISSOIVINO CORROSIVE 

riWIHC UtlAf OEUV 



(1) This device consists of a vial of initiating 
liquid supported by a tripod. One of the legs 
which supports the vial of liquid is dissolved 
by a fluid. The center of gravity of the 
structure changes and the structure topples 
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over. The contents of the viaL spiLL onto an 
appropriate igniter mixture and combustion 
occurs. 

(2) This corrosive or dissolving tipping delay may 
be used with a variety of igniters However, 
it should not be used at temperatures near or 
below 32^ F. when water is used as the initiator 
due to freezing of the water. 

(3) The following water actuated ignitera listed in 
chapter 3 can be used with this meehanism; 

tli 

Sugar — Sodium Peroxide (0203), Aluminum 
Powder — Sodiuin Peroxide (0204) and Silver 
Nitrate — >[agnesium Powder (0208). The 
delay iuay be used with concentrated sulfuric 
acid to initiate the above tgniten and the 
following acid activated ignitera: Sugar- 
Chlorate (0201), Fire Fudge and 

Match Head (020o). This delay may be used 
with the Glycerin— Potassium Permanganate 
Igniter (0206)^ 

6. MoUrid and Ei^ipmtnt 

Three wooden sticks or woodoi pencils (approx* 
iinately 6 inches long by ^ inch dianieter). 

Glass vial (X fluid ounce capacity). 

String, tape or rubber bands. 

Any one of the igniter mixtures mentioned above. 

One of the following combination of items: 

(1) Long sticks of hard candy and water. 

(2) Lengths of bare copper wire and concen- 
trated nitric acid. 

(3) Iron nails or wire approximately inch 
diameter by 4 inches long and concentrated 
hydrochloric acid. 

(4) Iron nails or wire and saturated cupric 
chloride solution. 

2 glass containers with glass stoppers for carrying 
acid. 

Shallow glass or porcelain bowl such as soup bowl 
or ink bottle, 
c. PreparofioR. 

(1) Make a tripod out of three sticks, taping them 
together at. the top. Two legs should be the 
same length; the third should be about 2 — 3 
inches shorter, 

(2) Ti^ to the short leg, either a stick of hard 
candy, piece of heavy bare copper wire, steel 
nail, or steel wire, adjusting the length so that 
the wire Leg stands almost vertically. 

(3) The finished tripod should have a distame of 
about 4 — 5 inches between any two legs. 

(4) To the top of the tripod, on the short leg, 





firmly tape or tie the small L-fluide ounce 
capacity via!, open end up. Make certain that 
the tripod still stands uprigitt after attaching 
the vial. The distance between legs may have 
to be varied to keep the tripod barely standing 

upright. 120 




d. Apfikaiion. 

(1) To use the delay device, insert the leg of the 
tripod which has the candy, wire, or nmls into 
a glass or porcelain bowl. Fill the vial at the 
top of the triped with either water, coneen* 
trated sulfuric acid, or glycerin, depending on 
which igniter is being used. Spread a quantity 
of the proper igniter matenal in a ring around 
the tripod, placing it where the spilled 
initiating liquid ia certain to contact it. Fill 
the glass or porcelain bowl with the prescribed 
liquid for dissolving the leg of the tripod in the 
bowl. For hard candy the liquid ia water; For 
copper wire the liquid is concentrated nitric 
acid; for steel nails the liquid may be either 
concentrated hydrochloric acid, or a saturated 
adution of cupric chloride. 

(2) No definite delay times can be established for 
these delays because of factors such as 
temperature, solution concentration, and im- 
perfections in the leg of the tripod. Prior to 
use^ test the device under conditions expected 

131 

at the target. The following table should be 
used merely aa a guideline of expected delay 
times for the various materials. 

ntUenof Dtlag h'm 

Hard eandy plus water 5 — 10 minut« 

Copper wire plus concentrated nitric acid 2 — 5 minuUe 

Copper wire plus nitric acid diluted with an 45—00 minutes 
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equaJ volume of vaUr. 

Steel wire or naib plus concentrated hydro* 24 hours to 7 days 
chlone add. 

Steel wire or nails plus cuprk chl<tfids 10 minutes to 
solution. S— 0 boon. 

(3) The delay time will vary greatly with only 
moderate changes in temperature. Do not 
use this type of delay mechanism where ste* 
curate delay times are required. 

0410. BALANCING STICK 




(1) This delay device consists of a piece cA wood 
or stick, a small vial, a nail, a piece of string, 
and a long strip of cloth. A hole is drilled 
through the middle of the stick. The vial a 

fastened to one end, and the strip of cloth to 
the other The length of the cloth is adjusted 
so that the rod just balances on a nail passing 
thrtiugh the hole when the vial is ^ full. 
The cloth is wetted with solvent to make it 
heavy and the vial is filled with initiaiing 
liquid to maintain balance. As the solvent 
evaporates, the end of the stick which sup- 
ports the vial of initiating liquid becomes 
heavier than the end supporting the cloth. 
The unbalanr^d stick rotates about the 
nail until the initiating liquid spills onto the 
igniter mixture and combustbn occurs. Fire 
then spreads to and ignites incendiary ma- 
terial. 

(2) This device may be used xvith a variety of 
igniters. However it should not be used at 
temperatures near or below 32* F. wfaoi 
water is used as the initiator due to freezing of 
the water. The following water actuated 
igniter? listed in chapter 3 can be used with 
this mechanism: Sugar— Sodium Peroxide 
(0203), Aluminum Powder — Sodium Peroxide 
(0204) and Silver Nitrate — Matnesium Pow- 
der (0208). The device may be used wHh 
con rent rated sulfuric acid to initiate the 
above ignite re and the following acid activated 
igniters: Sugar-Chlorate (0201), Fire Fudge 
(0202)j and Match Head (0205). It may also 



be used with the Glycerin — Potassium Per- 
manganate Igniter (0206). 
b. Alaierial and Equipment. 

Rece of wood by by 16 inches). 

2 Nails. 

Btnng. 

Strip of cloth. 

2 glass vials (1 fluid ounce) with stoppers. 
e. Preparation. 

(1) Drill a hole through the middle of the stick as 



(2) Insert a nail through the hole. The nail should 
pennit the stick to turn freely. Tie a piece of 
string (4-^ inches in length) to both ends of 
the nail, forming a loop. It is not important 
that the slick balance exactly. 

(3) To one end of the stick tape a small glass vial. 
Tilt the vial when attaching it so that when 
this end of the stick is about 8 inches above 
the other end, the vial will be vertically up- 
right. On the other end of the stick tie a strip 
of cloth, rag, or rope. This strip should be 
heavy enough so that the stick is balanced 
when the vial is about full of initiating 




(1) To use this delay, drive a nail (approxin^tely 
4 inches long) into a wall or wooden box about 
8 inches above the floor, leaving at least 2 
inches of the nail projecting. Place the loop of 
string on the nail near the head of the nail. 
The stick should not touch the box or wall, but 
must swing freely. The rag should touch the 
floor. Pour enough solvent on the rag to 
soak it thoroughly (approximately 1 fluid 
ounce). Working quick]^, fill the vial with 
initiating liquid and balance the rod by 
ahiftuig the cloth. Spread a quantity ^ 
appropriate igniter mixture on the floor wbeore 
the initiating liquid will spill when the solvent 
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Where no solvent is &va liable or where Ibe 
odor of solvent m&y make the device easy to 
detect » do not use cloth soaked with solvent. 
Use a wire basket contunin^ ice as shown 
belo^ 



ICE 



PILE 



WIRE 6ASKET 
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on the cloth evaporates. In a few mioutea the 32* F. when water b used as the initiator because 

solvent will evaporate^ causing the stick to ^ freetee. The following water actuated ignit- 
become unbalanced. The vial will tilt with the in chapter 3 can be used with this mechaniam; 

stick and, the liquid in the vial vsill pour out Sugar — Sodium Peroxide (0203), Aluminum Powder — 
and initiate the igniter ouxture. Sodium Peroxide (0204), and Silver Nitrate— Magne- 

125 stum Powder (020B). The delay may be used with con- 

centrated sulfuric acid to initiate the above igniters and 
the following acid activated igniters: Sugar^Chloratc 
(0201), Fire Fudge (0202), and Match Head (0205). 
Ttus delay may bo used with Glycerin— Potassium 
Permanganate Igniter (0206). 

127 

h. Mcteriai end Eguipm£nt. 

BoiUe or jar (1 to 2 fluid ounce capacity). 

(2) Where no solvent is available or where the Rubber bands. 

Gasoline or carbon disulfide. 

Air tight container for carrying the gasoline or 
carbon disulfide. 

Naib. 

Igtdter. 

c. Preparciwn. 

(1) Fill a bottle (1 to 2 fluid ounce capacity) with 
water, acid, or glycerin, depending on which 
igxxiter b to be used. 

(2) Soak the rubber bands in gasoline or carbon 
disulfide for about one hour. Do not soak too 
long or they will become excessively weakened. 

d. AppitaUtM. 

(!) At the place where the delay is to be used, 
drive a Urge beaded nail into the wall, leaving 
about 2 to 2H inches exposed. Loop the 
rubber bands over the head of the nail. 
Place the bottle two bottle heights away from 
the nail. Quickly loop the free end of the 
rubber ban^ over the neck of the botUe. 
Move the bottle back and forth unUl there b 
just tension in the rubber bands to 

bold the bottle without it toppling when a 
pencil or twig is placed under the far end. 
The stick under the end of the bottle is used 
as a tilt device to make sure that the bottle 
topples over when the rubber band contracts. 
(2) Place some incendiary material close to the 
bottle. Sprinkle a quantity of igniter mixture 
about the area in which the liquid will be 
spilled. As the solvent evaporates, the rubber 

III 

bands will shrink, tip the bottle, spill the 
liquid, and initiate the igniter material. 
A^«Cc. Always mt up the battle before epr^ding the 
ifniter mixture. 

0412. ALAtM 




When ice is used, the delay time will he a 
matter of minutes, depending on the ambient 
temperature. Ice cannot be used at tempera- 
tures near 32^ F. Be sure tiiat the drippings 
from the melting ice does not wet the igniter or 
interfere with initial combustion of flammable 
material. 1 

041 1 . STUnCHiD MUBt lAND 

a. De^criptiwt, 



RUBBER BAND 



IGNITER MIX 




STICK 



This item utilises a rubber band, which has been soaked 
in gasoline or carbon disulfide until it has considerably 
exploded. After removal of the rubber band from the 
solvent, the rubber band is attached to a wall and to a 
bottle containing igniter fluid. As the rubber band 
contracts due to solvent evaporation, the bottle is 
tipped and initiator liquid comes in contact with an 
appropriate ^niter material. This stretched rubber 
band delay may be used with a variety of igniters. 
However, it should not be used at temperatures near or 



o. D a er ipti oru 
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4 definite deUy time. The device employe 4 
menuelly-wound alarm cloek, with the alann 
bell removed, ae the tim ing xneehaniem. A 
fuece of string is fasteoed to the key need to 
wind the alarm. The other end of the string is 
fastened to a bottle of appropriate initiating 
luinid. When the alarm mechanism 

IS tripped, the winding key will reel in the 
string and overturn bottle of initiating 
liquid and start a fire. 

(2) This alarm clook delay may be used with a 
variety of igniters. However, it should not 
be us^ at temperatures near or bebw 32* F. 
when water is used as the initiator because the 
water froeses. The following water actuated 

m 

igniters listed in chapter 3 can be teed with 
this mechanism: Sugar— Sodium Peroxide 
(0203), Aluminum Powder— Sodium Pero^e 
(0204), and Silver Nitrate— Magnesium Pow* 
der (0208). The delay may be used with 
concentrated eulfuric acid to initiate the above 
igniters and the following acid activated 
igniters: Sugar-Chlorate (0201), Fire Fialge 
(0202), and Match Head (0205). This delay 
may be used with Glycerin— Potaaium 
Permanganate (0206). 

(3) This device will produce fairly accurate delay 
times between one and eleven houn. 

Caudon: Tkt ticking ssand sf the clock 

nay reveal Che presence of the device. 

6. MtUtrial and Equipment. 

Ahum clock, manually wound (without bell, if 
possiUe). 

Bottle. 

String. 

Initiator liquid. 

Cloth or absorbent paper, 
c. PrtpanUion. 

(1) Remove the bell or striker from the clock. 

(2) Fully wind time and slam epringB. 

(3) Set desired time on alarm. 

(4) Tie the etring to the alarm key so that it will 



be pulled when the alarm mechanism is 
tripped. If necessary, tie a twig or stick to the 
alarm key to obtain a longer level, 
d. AppheaHm. 

(1) Tie the string to the alarm key or stick. Set 
the clock in piaoe and anchor it if neceeeary. 
Muffle the clock with rags, making sure that 

ISO 

the rags do not interfere with reeling 
action of the alarm mechanism. Tie the free 
end of the string to the bottle of activating 
liquid. The bottle should 1)e tilted in the 
direction of the fall by a pencil or twig. When 
this device is placed on a smooth surface, the 
clock should be taped, tied, or weighted down 
to prevent it from sliding when the tension in 
the string is taken up by the revolving key. 




STICK 

(2) Adjust the spacing so that the string is taut. 
Place a cloth or an absorbent paper towel 
where the contents of the bottle will be ^nlfed. 
Place a quantity of igniter mixture on the 
cloth or paper towel. Partially overlap the 
igniter mixture with a flammable maie^ oo 
as to assist combustion. 

U1 

CHAPTER 6 

SPONTANEOUS COMBUSTION 

OS01. SPONTANfOUS COMBUSTION 

a. DeecripHon, 

(f) Spontaneous combustion is the outbreak of 
fire in combustible material that occurs with- 
out application of direct flame or spark. A 
combustible material such as cotton waste | 
sawdust, or cotton batting is impregnated with 
a mixture of a vegetable oil and specific drying 
oils known as driers. This impregnated 
combustible material is placed in a container 
which provides confinement uo\md the rid es 
and bottom. Heat produced by the chemical 
action of the driers in the oil is transferred to 
the confined combustible material with re- 
sultant outbreak of fire. Prepared igniter 
materials such as Fire Fudge (0202) or initf- 
ator malmal such as Fuse Cord (OlOt) can 
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be used with the impregOAted combusiibk 
m&terial to increase reliability decrease 
ignition delay time. 

(2) The chemical reaction that supplies heat in the 
spontaneous combustion derice becomes fast^ 
as the surrounding temperature rises. Om- 
▼ersely, as the temperature dnpe ignition 
delay time increases. In addition, ipiitioa 
delay time varies somewhat with type o£ 

%n 

v^table oil, type of drier, type com- 
bustible material, confinement, density of the 
oil impregnated combustible material, and 
ventilation. Devices plamted for use 
be tried in advance to establish delay time. 

(3) These devices operate with a natural delay 
caused by the chemical reaction time of the 
drying process in the oil. The user pieces the 
device snd is away from the scene when the 
fire starts. Spontaneous combustkm devices 
have the added advantage of using items seen 
daily around shop, plant, or office. Ccatainers 
for confimog the impregnated combustible 
material can be small waste pap^ baskets, 
packing bom, ice cream containers, paper 
bags and otber items common to a pariict^ 
operation. Combustible materials such as 
cotton waste, cotton batting, or sawdust are 
also common in many manufacturing plants. 
For these reasons, spontaneous combustion 
devices are useful and clever sabotage items. 

(4) It is recommended that these devices be 
covertly used to ignite readily flammable 
material such as rags, dry paper, dry hay, 
wooden and cardboard boxes, wooden struc- 
tures, and other similar targets. 

5. Material and EquipmenL 



Vmd /«p 

FcfKoMs Oih 

Boiled lioMd ail... Psiotinsnufftcture.. Hardwire storee 

Rsw bneeed oil. WiintBsinuficture.. Hirdwin iCoree 

Safflower oil Pood Drui end food stone 

TuDg oil (Chiu Flint muiufecture.. Ptiot minufictursn 

wood). 

/iww*-** VmdM Ctmmik 

Cobalt ( 0 %) Paint minuficture.. Piini manuficiorai 

Lemd ( 24 %).--.... Flint mAinifucture.. PAiat m&mjlictunn 



Minginese (can be 
•ubetituted for 
^.xibslt). 

Lead oxide <csn be 
substituted for 
lead). 



CombuitibU MaUriaU 



CoUoo waste 


Machine shopa, 


By-product of tsziUs 




maintenance 

ifaopa. 


manufacture. 


CoUon bitting 


Fumiturt manu- 


Felt k. textile 




facture. 


manufacturers. 


Sawdust 


Watar-oU-greofic 


By-product of food 




abaortrcnU 


working. 


Kapok 


Life iackets, furni- 


Pumiture manu- 


ture padding, 


facturers, food 




beddiiig. 


producta manu- 
facture is. 


MisceUojuotu Item 


Cardboard or 


Genaral 


Commonly available 


papw eontaincr. 


Stick aK>roxi- 


(Vasral — 


Commonly available 


mataly IH 
inchaa in 
diameter. 


Sharp knife 


Qanaral 


. Commonly available 


One paot wida- 


General 


. Commonly available 


mouth iar. 


Teaspoon.... 


General. 


, Commonly available 


Fire Fudge Igniter 


Igniter.. 


. See paragraph 0202 


(optional). 


Fuse Cord 


Initiator. 


. See parag^^ph OtOl 



(optional). 

Pr^portiani of Mixture 

$HUm VttmUt tiT 

1 BdledUaSMl 

oil, yivthU 

e BoUedUmeed 

ril, HpiBt. 
Boiled )iiweed 
^1, H pint. 

4 Bftled liiaeed 

oil, 

S..... Raw hawed osL 
HplBt. 

a BeApwar oil. 

Mpint 

7 Safflower oil, 

k pint. 

8 Safflower oiL 

HidBt. 

9 Safflower oil, 

Kplat. 

10 Tung rih ^ plot. 



IM 



CM 

0 



) 



H 

14 2 



Crntt^hhU mtItrCl 

Cotton waste, i 
pint. 

Cotton batting, 3 
pints. 

Sawdust, 1 pint 



H 2 Kapok, 1 |wt 

1 4 Kapok, 1 pint 



H 2 

H 3 

K 3 



Cotton wfflia, 1 

Cotton batting, 3 
^nts. 

Sawdust, 1 pint 



li 2 Kapok, 1 piai 



H 8 



II.... Tung ofl, H H 8 



12 TuTkg oil, H 

13. . . . Tung oil, yi pint. 



Cotton wests, 1 
pint. 

Cotton battingi 3 
pints. 

Sawduit, 1 pint 
Kapok,' 1 pint 



H 2 

M 8 

ffoU. Tbs above quiatitias for each tynUen are 
approxunatcly oocrect for we in a 1 gallon confinement 
container. The imprepiated combustible material 
ahould fiU tbs eoQtiuner to approximatsly H ^ >4 tha 
voluaika for bvt roulta Different sirs containers can 
be omd with p c op ef l y adiuatsd quantiUce of impreg- 
nated combustiUe material. At approximately 70* P., 
dday time to ignition is roughly 1 to 2 hours. WHh 
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T\rt Fudge or FuM Cord oddod to tbo laprapMtod 
toahtiMtihXt Botciio), delgy tine li foduoad to roughly 

to 1 hour. The oxeaptioA to thk m Bjitom 8 whm 
daUy ticM to Igoiiioii li about 8 la 8 houf^ With Fkm 
Fudge or Fuw Cord addod« drioj time li ibortamd to I 
to 8 houra. 

c, Prtpcration. 

(1) General meirueluma, 

(a) Measure the combustible material by 
tigbtly packing it up to the top of the ooe 
pint meaeuriog jar. The material should 
puff out of the measuring jar when firm 
hand pressure is removed. 

(&) Transfer the combustible material from 
the measuring jar to the container in whkh 
it is to be confined. 

(c) Pour the vegetable oil into the one pint 
measuring jar to on^third jar volume. 

(d) Using a teaspoon, add the specified quantity 
of Cobalt Drier to the vegetable oil in the 
one pint measuring jar. Wipe the spoon 
dry and add the apecified quantity of 
L^d Drier to the Vegetable Oil*^Cobalt 
Drier mixture. 

(e) Thorou^ily mix the eombination of vega* 
table cU and driers by etirring with the 
teaspoon for approximately one minute. 

NeU, V«t«Ubl« oil end drier eas be mixed and 
•tond in an eir-iight container for one vesk before 
Longer liorage is eot recomiMndcd. 

(f) Pour the oil mixture from the one pint 
measuring jar over the combustible ma* 
terisl in the container. Saturate the oon* 



!3r 

around the stick compressing it so that it 
to Vi of the container volume after 
pressure is removed. 



bustible material by kneading, pulling and 
balling with the hands. This can be ac- 
complished either inaaAm or out^e of the 
container. 

1M 



tion hole through the center of the com- 
bustible material. The spontaneous com- 
bustion device is now ready for use unless 
the following optional step is taken. 




(k) This step is optional, take a piece 

of Fire Fudge (0202) about the stse of a 
walnut and crush it into pieces about the 
sise of peas. Sprinkle the pieces of crushed 
Fire Fudge on top of the combustible 

Itt 



(p) Remove saturated combustiUe materia! 
from the conUiner. 

(A) Cut a hole with a knifei one to two inches 
in diameter, in the bottom center of the 
container. 

(0 Place the container on a flat surface, hold 
the IV^inch diameter sUek vertically over 
the hole in the bottom of the container and 
pack the saturated combustible material 



material. Or cut a {dece of Fuse Cord 
(0101) to a length of about four inches. 
Since safety fuse bums inside the wrapping, 
it is sliced in half to expose the black 
powder. (lAcquer coated fuse (nonsafety 
type) bums completely and may be used 
without slicing.) Insert one or more pieces 
of fuse vertically in the combustible materiel 
near the center vent hole, leaving about ooe 
inch extending out of the top surface of the 
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coabustibte znateiiaL 




(2) PrtpanHon of improvioed drioro. M ih« com* 
raercial drim (cobalt aod lead) specified under 
MoJencl and Equipment above are not 
available, tbe following Improviaed driers can 
be made uaing either flashlight batteries or 
powdered lead oxide (PbiOO. These impro- 
vised driem are used in the same rrunner as 
the commercLEl driers < 

(o) Manqaneee drier. 

I. Break open three flashlight batteries (site 

m 

D) and coQeei the pasty material sur^ 
rounding the central carbon rod. 

Put this material in a one-pint wide-mouth 
iar and fill }ar with water. 

S, Blowly stir contents of jar For approximately 
two m,iautes and allow contents U> settle. 
The contents will usually settle in one- 
half boitf. 

Four off water standing on top of settled 
contents. 

S. Betnove wet oootente from jar, spread It oa 
a paper towel and allow to diy. 

S. "Dry the jar. 

7. "Pwr raw linssad oil into tbe on^pint 
measuring jar to one-third jar volume. 

S. Combine the measured quantity of raw 
linseed and the dried battery contente 
from 6 above in a pot and boil for one- 
half hour. 

P. Shut off heat, remove pot from the heat 
•Duree, and allow the mixture to cool to 
room temperature. 

10. Separate the liquid from tbe solid material 

aeUled on the bottom by car^uliy pouring 
the liquid into a storage bottle. Discard 
tbe eolid material. Tbe liquid is the drier. 
//. The man^neae drier ia ready for use. 

11. It manganese dioxide powder is available, 

flashlight batteries need not be used. 



INCENDIARIES 
half hour. Then follow 9, lO, and // 

(6) Lead azide drier. 

J. Pour raw linseed oil into the one-pint 
measuring jar to ooe<4hird jar volume, 
f. Combine the measured quantity of raw 
linseed cH and two heaping teaspoonfuls 
of lead oxide in a pot and boil gently 
for one-half hour. The mixture must be 
stirred coostanily Co avoid foaming over, 
fl. Shut off heat, remove pot from the heat 
source, azKl allow the mixture to cool Co 



room temperature. 

4 . Pour the liquid into a ston^ bottle and 

cap boUle. 

5. The lead oxide drier is ready for use. 
d. Applieaium, 

(1) The spcmtanecus combustion device is placed 
at tbe target on a flat surface with one edge 
propped up (o allow ventilaiion ihro^ the 
impregnated combustible material 




141 



Since flamee nonmally shoot up From Um 
open top of the container, combustible target 
material should be poaitkMied from three to 
five inches directly over the top of the device 
for satisfactory ignition <4 the target. DO 
NOT COVER OPEN TOP OF CONTAINER. 

(2) Temperatuie of the environment in which 
Uwae devices are used affect, the ignition lime 
these devices are used affects the ignition 
time. Tbe following table gives approximate 
tune to ignition at different temperatures. 
However, it ia recommended that ignition time 
he determiDed advance trial. 



Race one heaping teaspoonful of manga- 
nese dioxide powder into the raw linseed 
oil and boil tbe mixture in a pot for oae- 



eo-70 

so-eo 

30-40 
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(3) Spontaneous combustion devices can also be 
improvised by stuffing impiegnated com* 
buetifale materia! into a pocket of any one of 
the followii^ ^rmenta; coat, laboratory 
jacket, pants, or mmilar items. The combus- 
tible material stuffed in tbe pocket should be 
below the top of tbe pocket and should not be 
packed too tight. 

143 



INDiX 



B|g thickeaer for ptsoUoe... 

BoUls. ............... ....... 

Fudge Sgiuttt. - 

Fuse: 

Cords 

ligbter, M2 

lighUr, M60 

Gssolias ioceodiwws 

GcUtin e^wuls delay... 

GeUsd guoliBfi ixkcendiarics 

Otycerin dsUys ....... 

ClyesHfi — potasriuffl permaDBanste 
igoiter. 

Igoitm (gM also ipecifie item. ) 

locendiaiy: 

Dfkk 

Msterials. (^ss dZm specific 
item.) 

Systcfts * 

laitiatete. (3s* oUo specific item.) . . 

lates thkke&er for gssoliae. ........ 

Letd drier 

Uraeed oil 

Lye tbickeaem for gseoUne 

Msgnerium povder igniter mixes 

Maleh bead igniter. 



Alarm dock delay 

Alcohol: 

Incendiary... 

Lye tbickenen for gmoUoe...... 

Soap thickener for gseoline 

Aluminum powder igniter mixei 

Animal bh>^ thickener for gasoline. . 

Bilaocing stick delay 

Bslmm-lye thickener for gasoline 

Barram peroxide — magnesium pow* 
der igniter. 

fuss.......... ........ 

Brick, incendiary 

Candle dday 

Cbemkal hasards 

Cbsmical materials. (3ss specific 
materials, thickeners.) 

CigareCte dday..... 

Cobalt drier..... 

Gocabustlble materials 

Corrorive action delay 

Definitlona 

Delay mechanisms. (3*s sieo specific 
item.) 

Di^hragm delays ............. 

Diseolring acUco delay......... 



04f2 



0908 
0303.1 
to 0303.3 
0303.4 
0204.0207 
0303.8 
0410 
0303.3 
0210 



0101 

0309 

0406 



J*ii> 



0401 

0601 

050! 

0409 



Mliy- 



0306,0401 

to04L2 

0403.0104 

0409 



Kapaim incendiary,. 

129 Oil cC ritrid initiator 
Overfiow delay 



30 Paper diaphragm delays 

57 to 63 Parafiin-aavduat incendiary......... 

Potasmum: 

04 Cblorate-eugar igniter. 

^ 36 Permanganate crystals delay. • . . 

Permanganate — glycerin igniter, , 

delay 

Rubber diaphragm delay............ 

Safety Fuse, M7D0 

22 Saffloweroil 

Slvcr nitrate — magnesium powder 

Vi 

Ignite* 

Soep«lcobol thickener for gudine 

^ Sodium; 



94 

J31 

191 

117 

4 

82.94 
U>128 
101, t05 
117 



Chlorate-sugar igniter ... 

Peroxide — aJiurunum powder Ig- 
niter. 

Peraiide‘*uufar igniter. 

SpcDUneous eombuitioo..... 

Siring turn. .............. ........ 

Subkgniter for thennUe 

Sugar igniter mixes 

Sulfur pellets— aluminum powder 
igniter. 

Suihiik scid delays 



0303.5 



66 



15.0306 

0202 



I \ »r 



oaos 



0101,0102 

0101 

0101 



78,82 

25 

5 

90 

B, 14 

8 

8 



0302,0303, 53.57.90 
03OB 
0402 
0302,0303 
0405,0407 



lAJ i 



98 
53, 57 
107,111 

84 



020lto02U 23 to 47 

0309 91 

0301 to 0309 50 to 91 



0001 
0101 to 0104 

0303.6 

0601 

0501 



D3C 


0 







to 0803.3 
0208,0210 
0205 

0301 

0103 

0407 

0404,0406 

0804 



3 

8 to 21 



131 
131 
57 to 03 

89,45 



60 

16 

111 

106, 107 
78 



0201 

0405 

0206 

0411 



II'K 



otoi 

0501 

0308 



33 
107 

34 

196 

101 

8 

lai 

39 



0303,4 



84 



0201 

0204 

0203 

0501 

0103 

0211 



0201 , 






22 

30 

28 

is: 

14 

47 

28,28 



0207 

12 to 0404 96 to iOa 
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Sulfuric ftcid initutior . 01(0 Id bowl with a wooden pcatle. the reaulting granules should 

approximate thoee of ordinarv t^le sugar. 



Tbemite igniter 






0211 


47 


Higniute ineendUiy 






0307 


So 


TUAenen for gMoline, 


(St€ 


also 


0302,0303 


53,57 


ipectfic materinl,) 


Tipping dtlayi 






0406to<M10 


113 
to 121 


Took nod techniquea. 


(S<e 


aUo 


0003 


5 


•pccifie device.) 


Tunc oil 






0501 


131 


Water delays 






0402,0407 
to 0400 


98,111, 

117 


Water initiator 






0104 


21 


Wax thickener for gaaoUxu 


1 




0303.7 


71 


White phosphorus igniter. 






0200 


41 



IMPROVISED INCENDIARIES 

General 



Good mcendiaries can ba improvised more easily than exploeive$ and 
the materials are more easily On a pound for pound basis, 

incendianee can do more damage than exploeivee against many type 
targets if properly used. There U a time lag, however, between the start of 
a lire and the destruction of the target. During this period the fire may be 
discovered and controlled or put out. An explosive once detonated has 
done its work. 

Incendiaries are cheap and little training is needed for their 
preparation and use. Used in very carefully excuted operations, the act of 
sabotage may be concealed in the ashes of an *'aecidentar fire. 



2. Mix equal volumes of the granulated chlorate and stigar by 
placing both on a large sheet of paper and then lifting the comen 
alternately. 

CAUTION: This mixture is extremely spark sensitive and must be 
handled accordingly. 

3. Wrap 4 to 6 tablespoonfuls of the mixture in thin paper so as to 
form a tight packet. Keep the mixture as dry as poesible. If it is to be 
stored in a damp area before using, the packet may be coated with 
paraflin wax. 

Chlorate-sugar is easily ignited by the flame of a match, the spit of a 
percussion cap or time fuse, with concentrated sulfuric acid. 

[f ignited when under conflnement it will explode like gunpowder. If 
it is contained in a waxed packet, therefore, the latter should be punched 
through in several places before it it used with a baaic incendiary and 
ignited. 

Flake Aluminum-Sulfur Igniter 

This simple igniter bums extremely hot and will ignite even the 
metal -destroying thermate. described later on. The mixture itself can be 
lit by chlorate-sugar. 

MATERIALS: Flake alum mum, finely powdered sulfur. 

PREPARATION: 

1. Mix 4 parts by volume of finely powdered sulfur with I part of 
aluminum powder. 

To use. place several spoonfuls of the mixture on the material to be lit 
and add a spoonful of chlorate-sugar on top. Be sure the safety (time) fuse 
or other spark-producing delay system is placed so it will act upon the 
chlorate-sugar mixture flrst. 

Homemade Black Powder Igniter 



Fires may be started quickly and have reasonable chance of success if 
the following few simple prinoples are observed: 

1. See that there is plenty o( air and fuel to feed the fire 

2. Use an incendiary that suppliee a prolonged and persistent heat 



3. Start the fire low in the target structure snd let it spread 
naturally upwards. 



Black powder may be used for igniting napalm, flammable solvents 
in open containers, paper, loose rags, straw, excelsior and other tinder 
type materials If it is not available already mixed, it can be prepared as 
follows: 

MATERIALS: Potassium (or sodium) nitrate, powdered charcoal, 
powdered sulfur, powder 



4. Use reflecting surfacee, such as oomers. boxes, shelves, to 
concentrate the heat. 

5. Um drafts lo spread the fire rapidly — near stairways, elevator 
shafts. 

6. Protect the fire from discovery during the flret few minutes by 
good concealment and timing. 

In preparing improvised incendiaries observe basic rules of safety 
Chemicals that must be powered should be ground separately with clean 
tools and then mixed in the indicated proportions. Chemicals or mixtures 
should be kept tightly sealed in jars or cans to protect them from 
moisture. Damp materials will work poorly if at all. 

Sulfuric acid, which is useful for chemical delays and to ignite 
incendiaries or explosive detonators, can be obtained by concentrating 
battery acid. This can be done by boiling off the water in the battery setd 
in a glass or porcelained pan until dense white fumes b^n Co appear. 
This operation should be done out of doors and the resulting concentrated 
add should be handled carefully. 



PREPARATION: 

1. Into a clean, dry jar or can put? spoonfuls of potassium or sodium 
nitrate. 2 spoonfuls of powdered charcoal, and 1 spoonful of powdered 
sulfur. The ingredients must be at least as flne as granulated sugar If 
they must be ground. GRIND EACH SEPATATELY Never grind the 
mixed ingredients — they may ignite or explode. 

2. Cap the can or jar tightly and shake and tumble it until the 
ingredients are completely mixed. 

The mixture will be effective for months if kept lightly sealed snd 
dry. Sodium nitrate in particular has a tendency to absorb moisture. 

To use the gunpowder, pile 2 or 3 spoonfuls on top of any solid 
incendiary material which is to be ignited. For igniting liquids in open 
containere. wrap 2 or 3 spoonfuls in a piece of paper and suspend it just 
above the liquid. 

Gunpowder is best ignited by safety fuse. It bums very quickly and 
with a great deal of heat, so allow aufTicient time delay for safe 
withdrawal from the vicinity. 



The paragraphs which follow will describe the preparation of several 
igniter (or 'Tirvt Are") incendiary mixes, some basic incendiary mixes. 



Match Head Igniter 



and a thermate metal-deetroying incendiary. 

The subject of incendiaries has been treated much more exhaustively 
in ether pubUeationa. The intent of this handbook is to provide only a few 
tachniquee. 

Potassium Chlorate and Sugar Igniter 



A good ignition materia) for incendtarico con be obtoinod from the 
heads of safety matches, which are available almost any place. The 
composition must be removed from the heads of many of them Co get a 
sufficient quontity of igniter materioi. It will ignite napalm, wax and 
aawdust, paper, and other flammables. 



Chlorate-sugar is one of the best of the flrat Are or igniter mixes. It 
bums very rapidly, with a yellow-white flame, and generates sufficient 
heat to ignite all homemade incendiarica mentioned in this handbook. 

MATERIALS: Potassium chlorate (preferred) or sodium chlorate, 
sugar. 

PREPARATION: 

1. Grind the chlorate separately in a clean, non-sparking (glass or 



MATERIALS: Safety matches. 

PREPARATION: 

Remove the match head composition by scraping with a knife or 
crushing with pliers. Collect several spoonfuls of it and store in 
a moisture-tight container. 

Put at least 2 spoonfuls on the material to be ignited. To ignite 
liquids, such as solvents or napalm, wrap several spoonfuls in a piece of 
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^per ai^ hang thiajuat over the Huid. or place aaai^ If Auida dampen contiauoualy, until the Map ia compleuly diMolvad and a thin paM 
the mixture it may not igmte. liquid reeults. If neceesaiy return the mixture to the fire, but aa a refrty 

IgnitioncanbebytimafuaeTirtrackerfuae, a epark, or concentrated meaBure it ia beat not to atir while the container ia on the fire. 

4. When the deai red conaiatencyia reached allow the mixture to cool. 

5. Kapalm alee can be mixed by a ooM method, although it may 
houra to thicken. Ihis should be done by alternately adding very small 



sulfuric acid. 

Time Fuse Fire Starter 



Sevaral ignitera or fintfira mixaecanbeMtoffby aaparkfremtime 
fiiM. Ochen require a iponger flame. Ttine fiiea, plus m e r its , can be 
combined to improve this more intense initial flame. 

MATEIUAI^: Time (eafety) fiiee, safeQr matchee, string or taps. 

PREPARATION: 

1. ^Mut^ inch from the end ofa piece of time fuse cut a notch with a 
•harp knife to that the powder train ia expoeed. 

2. Around the fuse at this point tape or tie several matchee so that 
their heads are in contact with each other and at least one match head is 
directly over the notch. See Figure 59. 

When the fuse bums down, a spark from the notch ignites the one 
match head, which flares and ignites the others, this fire starter can be 
inserted into an igniter mix or used alone to light jumped ps^r or 
excelsior. Another application, nonelectric firing of the 3.5* roc^. is 
deecribed earlier. 





RA6 STORPeR 



HOMEMADE 

NAPALM 



MolotoT Cocktail 

amounts of soap chips or powder and gasoline or fuel oil and stirring until 
the mixture reaches a thin jelly-Uke conaistency. It is best to start with 
about a cupful ^ soap, add part of a cup ofsolvsnt and stir that until 
smooth before gradually adding the remaining ingredients. Continuous 
alirrir^ is not required. In fact, it is advisable just to let the mixture and 
the mixer rest from time to time and give the soep e chance to dissolve. 
Napalm will keep wel 1 if stored in a tightly seeled container It can be 

K ited with a match or any of the first fire mixtures described previoualy . 

I Ignition packet should be placed adiacent to or just over the napalm, 
otherwise the petroleum may soak it and prevent its burning. 

When napalm is used on easily ignitible materials (such as loosely 
piled paper, rags, or hay) it should bs spread out to it will start a large 
area burning at once. Tightly baled paper or rags should be loosened first, 
because they do not bum well. If us^ directly against wooden structures 
or other large articles which are dificult to ignite, the napalm should be 
cor>centrmted in sufficient quantity to provide a hot, long lasting blau. If 
ehout a halfdosen pieces of charcoal are put i nto ond around the ^epeim 
the beat output ia considerably increased. 

Napalm makes an excellent "Molotov cocktail.'’ Just fill say glare 
bottle with a mall x^k with the napalm and unm a twisted strip Of cloth 
into the mouth of the bottle as s stopper. See Figure 60. When ready to 
use, pull about 4 to 6 inches of the rag stopper out of the bottle. Light the 
oapolm soaked rag with a match and, when the rag is burning well, throw 
the bottle at the target. When the bottle breaks napalm gashes over the 
target and is ignited by the burning rag. 

Paraffin-Sawdust Incendiary 



Time Fuse Fire Starter 
Hom«mad« Napalm 

Napalm w the b«t incend.a^ touaeagainat moat nan^bla Urpta - jy, but it is slower in starting. It ia «>lid whe.^1 and thus ie 

It mil readily ignite poper. otraw, flAmmable oolvente, or wooden used than liquid napalm. In Addition, it cn ba 

Structum. stored indefinitely without special care. 

blATERIALS:Gaaolineorfueloil.nondetergentao.p(bar,flakea.or MATERIALS: Dn- sawdust. paraf!in. beeswax, or candle wax. 

PREPARATION : 

PREPARATION 

, ,, , * - , A ». .A Melt the wax, remove the container from the fire and stir in a 

1. Uae about equal parts of soap and oil. If bre soap is used, slice it roughly equal amount of sawdust. 

into small chips. If both gasoline and fuel oil are svsilable, ore both in o a a* au .... 

•Qual parts ^ ^^hng mixture until it becomre almost solid. 

^ .A . s. . 1 remove ftpm the container and let it cool and eolidifr further. 

2. Heat the fuel in an open container, prefmbly one with ahandle, Lumps of the mixture the bus of a fist are easiest to msmage. The 

outofdoors.Try to avoid creating sparks or having a high open fisme, but chunks of incendiary may be carried to the target in a paper bag or other 
if the fuel should catch on fire extinguish it by placing a board or piece of wnpp^r. Any igniter that will set fire to the paper wrapper will ignite the 
tin over the mntainer. wax and sawdust. 

3. Gasolin^ in particular, will begin to bubble very quickly. When it a similar incendiarv can be made bv dipping sheeta of newspaper 
does, remove from the fire and gradually add the eoap, stirring into melted wax and allowing them to cool. These papers may then be 
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trumpled up and uaed in the same manner u the paraflfin*sawdiisl. 
although they will not bum as hot and persUtently. 

Sawdust, Moth Flakes, and Oil Incendiary 

This incendiary is very good for use against ail kinds of wooden 
structurea, indudmg heavy bsams and timben. it alao works well on 
paper, ragi, straw, cxcelsiw, and other tinder type mat«ials. It wiU start 
ftree in open containers of flammable liquids, piles of coal, coke, or 
lumber, and on baled raga and paper. It is not effiKtive egainst metal. 

MAmUAl^ Dry aewduat, moth flakes {naphthalene), fuel oil 
(kerosene or dieeel oil). 

PKEPAfUTION: 

1. Place equal parts of sawdust, moth flakee. and oil into e container 
and stir until ^s mixture is the consistency of mush. 

2. Store it in any container that will retain the oil fumes. 

An easy, effective way to use this mixture is to put about a quart of it 
in a p^Mi* bag and place the bag on the target material. *nie bag can be lit 
with a match and the mixture will ignite quite readily. It buns as well as 
napalm. If a longer delay time is required, use one of the igniter mixes 
deambedeariier along with time hieeorotherdeUy device . The time fuse 
alone, however, will not ignite the inoendiary mix. 

Where very large wood hfiemt are to be burned, an additional amount 
of the incexKliary will be reared. Two or three quarts la enough to 
destroy almost any target against which the technique would be effective 

For the greatest effect on wooden structures, the mixture should be in 
a pile, never ^read out in a thin layer. It should be placed beneath the 
target material, if possible, to the flames will spread upwi^. In a pecking 
box or room, a earner is i good place to start the Are. 

Thermate Incendiary 

Theitnete is similar to commercial thermit, used in welding, except 
that it also contains an oxidixer, making it easier to ignite. Thermau will 
readily bum paper, rags, excelsior, straw, and other tinder type 
materials However, its main use in sebotage operations is against 
motors, gears, lathes, or ether metal targets — to weld moving parts 
together, warp precision machined surfiicM, and so on. Since it bums 
with a brief, almost explosive action, it is not reconunended for burning 
woo^n structures or other materials where persistant heat ts required. 

A good source of ready-made thermate it the U S. military AN M-14 
Incendiaiy Grenade. To remove the thermete, first pry out the fuse 
amembly with crimpers or other nonsparking implement. See Figure 61. 
Ihe reddish-brown caked substance on top of the contents of the grenade 
ia a first fire mixture and it is q>ark mneitive. This should be broken up 
and the grayish powder beneath, which ia the thermate, can be poured 
out. 

Thermate also can be made friim aluminum or magneeium powder 
end a chemical oxidising agent, as described below: 

MATERIALS; Aluminum fllings, powder or flakes, or magnesium 
fllings or powder, plus any one of the following chemicals: potassium 
nitrate, sodium nitnte, barium nitrate, potamium dichromate, sodium 
dichromate, or potassium permanganate. Although aluminum and 
magnesium are equally effective, thermate made from magnesium is 
easier to ignite. Flake aluminum, which is the extremely floe variety 
used in paints, is excellent. In any case, both the metal and chemical 



TmmtAre /-fuse 
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IMoriac fhamat* GnwuU 

ingredienU should be no coamer than granulated sugar. 

I^PARATION; 

1. Fill a quart sixe (or larger) container about 2/3 full of equal parte 
of the metal po wd e r and the oxidixing agent. 

2. Coi^r with a tight lid. then roll and tumble the container until the 
contents are completely mixed. 

3. Ifflake aluminum lathe metal used, fill the container V4 full of the 
aluminum then add oxidiring agent until the container is % full. Mia aa 
deecribed above. 

*niennate in a sealed container can be stored for months. To use, put 
1 or 2 pounds of the mixture in a paper bag and place it on the target in 
euch a way that when it bums the red hot moltan material will run down 
and attack the vital parts. 

Chlorate-s^ar and aluminum-sulfur i^iten are beet for setting off 
thermate. partic^arly if the thermate contains aluminum powder, which 
ie more difficult to ignite. 

Thermate also is used in the improvised dust initiator and the 
eatemai POL chargee deecribed later. 



More On The Ultimate 



Booby 



For avblle I believed I had discovered the nore inte^ 
resting aspects of amtnanium nitrogen tri- iodide or AfTTI. 
But as I talked to others in the field I found that AffTX 
has been used in one form or another by many others. I 
vill take credit for publisizing it, however. 

One military trainer in improvis^ weaponry told me 
of a case where someone forced ANTI into a lock. When 
the victim put hie key Into the lock, the Arm exploded 
with such force that it drove the key through hie hand. 
So don't consider Arn*! as something just for practical 

i okes* Although It does lend itself to practical 3okes« 
t ie a high explosive. So either save it for the Rue- 
elans or or use it in tiny bits. 



Trap 

by KURT SAXON 

So many have written in about it that I've decided to 
eell a starter kit so you can experiment before stocking 
up. The kit contains one ounce of iodine crystals, a 
vaccine bottle holding IB ccs of strong anuionia, a 3 cc 
hypodermic needle, a zip-lock bag with a folded piece of 
blotting paper and a desiccant cannister. 

In case you don't know what a desiccant cannister is, 
It is a small, plastic cannister with moisture absorbent 
put into medicine bottlea.lt has little bitty teles in 
both enda. To use it, press Scotch tape over the holes. 

To make email batches of ANTI, open the cannister 
with a finger nail and put in enough iodine crystal e to 
aiake it one quarter full. With the hypo, withdraw I cc 
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of ttron^ BRwionia and aquirt It In tha cannlster and 
put tYm lid on. Xftar from 20 to 30 ninuteSi remova tha 
lid and dump tha contanta on a fav layara of nevapapar. 
Aftar a fav ninutaa tha papar viii draw off Boat of the 
liquid. Nov take a knife and nova the pile of AKTZ to a 
dry apot and cut it into amall bita. 

Rainove tha blotting paper » vat it and then vaah it on 
navapapera ao it vill be ainply daap. Put tte bite of 
ANTI on one aactlon and fold the other section over it 
and put lt« bent and first* into the sip-lock plastic 
bag and faatan it. 

This vill keep the A>fri aoiat and safe for aeveral 
hours or avan days. Tha worst thing that could happen 
vould be that it would go off in your pocket. That 
night be a ahock but not injurious. If it should really 
dry out in your pocket and you balieva it night go off 
vhan you open the blotting papers better to flush it 
down the toilet. At any rate* alvaya wear glaaaea when 
dealing with ANTI. Although its blast radius is about a 
half inch* it can sand tiny bits of debris which could 
cause eye damage. 

If you like a laugh, take the ANTI into a bar. thea-> 
ter or other dark place. In the John, open the blotting 
paper and scrape the bits of ANTI loose. Then go where 
the people are and scatter the bite around on the floor 

Nithin a half hour or ao the bite vill b^in going 
off on their own or after being stepped on. It vill 
sound like firecracker a or gunehota* depending on the 
else of the bits. After a few bangs the place vill pro- 



bably be cleared out and the area cordoned off by tbs 
cops. 

A really sinister use for Ami is for bloving w vm- 
hides. I suggest this only for enemy vehlolos end I 
trust no reader of my vorka would be sO’ diewntod aa to 
use it on fellow Americans. 

The idea is to put a piece of moist AKTX ip s lid 
from a dsaiccant cannistar vithout the l»lee taming 
stopped up* as they would be while making tte AffTI* A 
piece of paper of the same sise is glued over the opan* 
ing and some glue is smeared on the paper eUe. TIm 
tha glued side is pressed up inside the gae intake of 
an enemy vehicle. 

When the ANTI dries and is disturbed by the vibra* 
tion of the moving vehicle, it will Ignite tha fima in 
the gas tank with devastating results. 

The same device Is rsrro—ndsd for sng [r^er bo^. 
As the drying AVTI contracts* the powder vill obift 
around it* setting it off prematurely* if tte objmet ia 
for the weapon to go off while being iMnlled or in a 
moving vehicle. The desiccant csnnister lid with tYm 
paper glued over its open side will protect tYm AlfTX 
from shifting powder. 

Because of the ammonia, this cannot be msilod so t*ll 
need a delivery address. Its cost is IIS.OO. Tfmtm is 
enough ammonia for several batches. I won*t eeli anmis 
seperateiy sines you can distil your own sispiy with tbs 
hMiemade still described in the page 99 of the Mil Vol. 

X a 



AMMONIUM NITROGEN TR I -IODIDE ''ANTI” "RATAWAY*' 

ANTI KITi As described in issues 1 A 3 of SURVIVOR 6* ANTI 
IS the most unstable fulminate Known. As a starter Kit I 
will sell 1 OZ. iodine crystals, enough strong ammonia to 
make up to fourteen batches, a hypodermic needle to mea- 
i ammonia into the dessicant cannister holding 

1/3 Its volume of iodine crystals, plus a carrier composed 

plastic bag with a folded piece of blotting 

To make, put Scotch Tape over holes in each end of the 
dessicant cannister. (Use epoxy to close holes permanent- 
ly), Put in 1/3 volume of iodine crystals and 1 cc of 

strong ammonia. Push on cap and let stand 20 to 30 min- 
utes. Open and tamp contents onto several layers of news- 
paper. When most of the moisture has been soaKed up by the 
paper, scrape the ANTI over to a dry area* separate into 
small pieces and lay on slightly dampened blotting paper. 
Fold the blotting paper and put it* open end up, in the 
zip-loK bag. Cautiont when dry it explodes. $15.00 
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CHAPTER L 
HSTOST or TBM GW. 

t>iMcv9ry of Gnnpovdtt.^'^o sntbvntic fooordr 
bAv« beau bfb to show when or bj wboin wii dk- 
oorerad the wonderfol pcopertiw of th« ohemiCAt 
ciMDpouiid now known $m gunpowdar; nor hkwt wn 
ADj infornulioQ concondag thfi ums to whkb li wm 
ariginAllf applied. There is little pfobabOitp thet It 
WAS At once employed as ad agent in fire*ArDA; in* 
deed, we here pretty eUong orideBca to ahow ihit It 
WA4 not, for Roger Becon refers to it in hie f amour 
treatise, ik NuUtt<U9 Magi<B» published A. D., me» 
while flre*Arms are mentioned by xio writer m hAT* 
tng been known earlier than About l$$e. 

7^ ISrH Firo-Anm . — The flrtt flre*Arar, ee 
gozis, AS we now call tbeta, Are said to bAve been 
rude cAnooa, formed by bAnding togetov flat ina 
bora, something on tbe plnn of our wooden er 
Imnels of to day. TtKee guns weiw fired with a 
‘'alow matoh," the gunners rebinng to a Afe die. 
lance while the match was bumiog to the priming. 
Tltoir earliest use was engines of war. The wntera 
of ttadent history toU us that they were soemp)oy<?d 
by the Moore at the nuted ai^e of Aigcsiras, 
in J34I, and at the battle of Calais, in 1346. At the 
latter battle, Edward III is credited with liaving 
had four pieces, which rruido him victotlous. 

Earliest Hund-Oun4.—li it claimed by Spanish 
histotiaus that to Spain belongs the honor of having 
b«n the fliat power to furnish her soldiers with fito- 
arms so smaU that they could be transported by 
a single person. They were unwieldy affaiis at the 
beginning, however; really emaU cannon Uahed upon 
wooden scantUngs. The loidler could not fire hk 
pi» off-hand, bub was forced to carry a 
with him wherever be went. Being ready to dis- 
ch^ge hk arm he balanced it upon the rest, steadied 
it by holding the scantling under hk ann, and then 
** toiled it off” with a lire cool of fire, while be 
^tod along the barrel to take aim at hk object 
What happened immediately after the coal in 
content with the powder the hktorian saith not, but 
A modem writer, who has been examining one erf 
these old guns in a museum, jumps to the oondu- 
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non that the soldier, with tbs scantling under hk 
ann, must have been launched suddenly into an izn* 
fwasire dream of firet*<laas earthquakes, or some* 
thing else like unto toe combined kicking of about 
fifty moles.*" 

Prrjwiic^ Againsi Firt-Arm.^For about two 
centuries after the invention of hand fire-arms they 
w^e BO Inefficient that tho cross* bow, then in gen- 
eral use, was able to quite BucceesfuUy bold Its own 
against them. It wae not until 1596 that Queen 
Ehaboth, by a proclamation, directed that cross aud 
dUier buws used in the army should be discarded en- 
tirely in favor of musketa And thereat there aroee 
much murmuring of diasaiisfaciion tliroughout the 
Englkb Empire, according to Michael Montaigne, a 
most prominent man of hk time, who narrates the 
fact, and adds: Except the noise in our eais, bo 

whiiii we will be heuceforth accustomed, I think (he 
fire-arm h one of very little effect, and I hope that 
we shall one day give up ita use. Ooold he return 
to earth at this age, and aev the wonderful fire arms 
that have developed from the humble beglnuhig of 
which he was then treating, he would speedily Icae 
hk hope to (be effect that one day ita use would be 
entirely given up. 

Th€ Firvl fiiat rifie k said to have 

been made about the close of the fifteenth century, 
by one Oaa{Mud ZoUnsr, of Vkona. U was a eim- 
pie banei with itreight groovse; the only object of 
(he groovee beiog to prevep>t its becoming so dirty ” 
boa continued use, as did the smooth-bore. Spiral 
groovifig does not seem to have been thought of u&* 
id many yearn later 

The Arqtw^iis.— The earliest noted iffiprovement 
in toe ha^-gun, making it lighter and giving it a 
longer barrel, w*ae called the arquebus; but even thk 
waseo heavy that a rest” was neceMary while die* 
chargmg it. Th\» rest was asiagle staff armed with 
a steel poiDt which went into the ground Uke (he 
Jacoh-iteff of A surveyor, but which fitted it for 
uee ASA pike when not employed io connection with 
the gun. It was call«d the scfiwetTie /sdsr, whkh 
rendered into Englkh means the heg’s bristle.” 

The arquebus was a regular "match-gun;” that 
k, it bad a "paa” or receptacle at the side of the 
breech for the priming powder, which commimi- 
cated with the interior of the barrel by a email per- 
foration called toe toucb-bole.” The priming was 
lighted fay a match, which cooskted of a coil of 
•mall rope saturated with some kind of chemical, 
which caused it to bum readily and hold fire fer a 
long time. The soldier using the uquebus carried 
the match io hk hand and kept it buring during an 
action. The manner of setting off the pkee was 
about the Bime as with the live coal— he eecured bk 
right and then toothed the priming with his lighted 
match. 

T7k Match hath. — IsUer, the eerpent'inetch was 
in vested and looked upon as a startling impravemenl 
It was A simple S -shaped piece of iron or wire binged 
to toe side of toe gun just back of the primiag 
pan. The upper end was provided with a beak 




325 



GUNSMITH’S MANUAL 



POOR MAN'S JAMES BOND Vnl. 3 

which grippei] the Lighted fuse, while the lower onif 
played the part of a modem trigger. With this coa- 
IrirsDce the gunner had only to take sight aad than 
puU with his finger upon the lower eod of the S 
until the lighted fuse was brought down into the 
priming. After many yeara of use an improre* 
ment was made upon the 3, coDHvtmg of a small 
spring which threw it hack into an erect posit ton ao 
soon as the pressure upon the lower end waa die* 
continued. 

Hm powder employed with the old arquebus was 
of two grades as to size of grain ^ a coarse grade for 
the charge, and a fmo grade for the priming. Its 
chemical composition does not seem to havo dittoed 
materially from Uiat of our modern gunpowder. 

The serpent match, eo called because the upper 
end holding the fuse was often shaped to represent 
the head of a KeT*pent, waathe first actual step takes 
towards a gun-lock. It was thou^t to be perfec- 
tion itself, especially after the returning spnng had 
been added, and so strong a hold did H take upon 
aU nations that only a few years has eUpeed eince 
it was wholly abandoned in ikmte of the most 
nigh ted regions, as in China, for instauce. where U 
b known to have been used in the army at a date 
as late as ISOO. 

Next in order to the arquebus 
came the musket, a Spa^^ish invention. It was 
heavier than its predecesanr, and carried a charge 
twice as large Almost simultaneously with this 
appeared the first cavalry fire arm, whi<ii was called 
the petroneL It was shorter than the musket and 
larger in bore ; the horse rnau rested ite breech 
against his breast and communicated the fire by 
means of the sorpent match. 

Tht 1M7 the Qennaas aston* 

iahed tho world by inrenting and bringing into use 
the "wheel-lock,” which waa a regular gun lock, 
entirely doing away with the lighted match. It 
consiated of a small of steel fluted on the edges, 
set in close contact with the priming pan, and made 
to revolve with great rapidity by means of a spiral 
spring arranged somewhat on tbo plan of the ppring 

<4 aqmng'Clook. In contact with its fluted edge, 
and bald there by a spring, was arranged a sharp 
flint : hence when the steel disk was set in motioa a 
train of sparks was thrown off as it revolved over 
the edge of flint. These sparks fell into the priming 
pan and ignited the pow^r, disdiarging the piece. 
The spring waa wound up Lika windiug a dock or 
watch, and a slight preasure upon a trigger under 
the breech set the wheel in motion. The preBsure 
was continued nntQ the gun waa diacharged, when 
it was discontiDued, the reeult of which was an im 
madiate stopping of the wheeL A single winding 
would usuaily discharge the gun about half a doieo 
times. 

7^ Puiof.— The wheel-lock went into quite gen> 
aral uae, flz»Uy leading to the invention of the 
pistol, about IM. The first pisUds were single 
harrd, and very short. The stMk was heavy, and 
the breech or hAiwiia, instead of leaving the barrel 



with a curve, as hi later days, dropped at right 
angles to the iron. It was put into use as a cavalry 
ann, firet by the Oermsna and afterwards by the 
people of many other nations. In 1C07 the Qerman 
botM soldiers were all regularly annsd with double- 
barrel whaeMock. pistols. 

The Snapbaunce.^ After the date just mentioned 
modifications and improvements in fire-arms were 
rapid and constant. The vrheel-lock was finally fol- 
lowed by the " snaphauncs.” which was a str^bt 
{uece of furrowed steel brought to bear upon the 
fiint instead of the dialL It was more simple in its 
oonrt ruction than the wbeel-lock, and hence leas 
liable to get out of order. Of course it worked in 
^lediencs to the artion of a spring, but the spring 
was not a spiral — it was more on the plan of tbe 
maini^riiig in modem gun Jocks. 

77i4 Flint -Zjock . — About 1 6S0 Spain again popped 
to tbe surface; this time with the regular fiint lock, 
embraciiig precisely the same mechanism as the flint- 
ier used in our Bevolutionaiy war, and familiar 
to very many of the older people of the present day. 
Its adraotges over the whesJJock and tha snap- 
haunce were so marked that Ftaace at once adopts 
it lor use in her anniea, bub England held hark, con- 
tending that the wheel-lock was the better inven- 
tion, tin IfiOO, when she gave up the contest, and 
adopted the fiintelock. 

in^rfoaf /mprot>ssteate.— Rapidly following the 
inveBlioo of the flint-lock came important improve* 
Bents in tha musket. Tlie Block was lighten^ and 
put into better shape, and sights were invented and 
placed upon the barrels. U p to tiiis time, the soldier 
had been forced to carry hie ammunition in bulk, 
but now cartridge# were brought into use, carried 
in couveiuent and neatly made cartridge-boxes. 
Sted bayonetato setovor the muaale of the gun nleo 
appeared, tho first in lUOS. Prior to this time a rude 
kind of liayonet had been more or leas in use — it was 
a sort of dagger set into a wooden handle, the latter 
to be thrust into the muaale ol tile gun in caae of a 
ImsmI tir hsiifl ihsiii. Tihw I liTillng end firing nmiM 
asl h# atteftflid to. faaaamspdi took 4b# pliic# of 
th# tecQBvwiant Md aval# woods om# fomwly 
in wi% which was as a kag sirida ia tbe 

sttdiDcy of th# ffUMkati With the old woodmi 
nuvodiy tiuin^aDdoorily tenkan, tbe loading of a 
Basket waaaslow andlahortouatasfc, but the icon 
rod secured ccaapentiT# aaee and rapidity. 

Adsoaoi of the A^^Wltb tbe ganaral imptov#- 
meut of firMfiBS tbe rifl# had worked gradually 
into favor and uae. Ite nain drawback, as an 
army gun, laid in the difficulty esperienced in load- 
ing ik But it wae admiralty adapted to tbe waots 
of th# peopi# eeitling tb# wilds of tl># American 
emtioant, bcDC# they adopted H almost to the entire 
exrluaion of sny otimr kind of fire-arm. In tha 
annies ite us# waa hmHed to a few corps of sharp- 
ahootere, usually on the frontiers where it was ad- 
vantageous to tbe enaiuy by picking off bta 

man at long range. Engfond seems to have been 
iwtbsr prejudlDed against the rifle until after our war 
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with her forlndependsnce. In that war ehe appe&re 
to haTe bad eo etrikmg a demonstratioa ite effi- 
cMQcj that ah« sooo after adapted it as a militerr 
arm; and other nations, having faith in her euptfior 
jodgmeDi, finely followed her example, bringing 
the lids rapidly upward in rank as an effectual im- 
pleDMot of war. 

7%4 PtrousMon Loch.-^ln ISW a Scotch clergy 

man by the naoM ot Alexander Foreyth, invented e 
&aw aw t hod of igniting the diarge in fira*armi» 
which, after varioue changee and Improvemente, 
•ettled down to what is now known as the pezcus 
aton cap. The percnasion lock was a eimulteoeous 
invention, of oouree; though it did not differ 
riaHy, in point of construction, from the old flint* 
lock already in use. The main difference consisted 
in the substiUiCion ot a cylinder and tube for the 
priming pan and frixten, and a hammer for the 
cock. 

A etrong current of prejudice set at once against 
the percussion lock, though nobody could tell why. 
AU declared it would not do, but none attempted to 
give a reason for the faith that was m them. As a 
result the new invention was pretty effectually 
held in the background until 1SS4, when ite oppon- 
ente acceided a challenge for a public teet of Ite 
meriU against ihoee of the flint-lock. The test ex* 
tended to 0,000 ruunde, In the course of these the 
parouesion lo<i (afterwards more commonly known 
u the capdock), gave but six mis-flres, white the 
flint lock soared nine hundred and twenty-two mis- 
see. 

This astounding defeat at once sealed the fate of 
the flint lock; still it was a bng time before the 
prejodico existing against the other could be eutire- 
ly ranoved. Even ss far down as the date of our 
M e x i cm n war. General Scott flatly objected to ite 
use in his amy, and had his men armed with the 
flint-lock, although theto were then in oor areeQals 
psrrussion-loek muskets enough to have armed all 
hli fOTOSS more than twice over. 

Bot facte are Kicfa eiubbom things that even the 
longest prejudice must give way to them non^ 

bter, 8o it proved ia this inslaiios; one one 
the manufactuim of flint-lock fire-arms adopted the 
improvemeDts lesulting from tbs discoveries of the 
Scot<te dsTgymsn, until finally no more flini-locks 
ware nude, and ths psceosaion lock was in nndis* 
pntod posBsmion of ths field. 

2^ ffrsscA>Zooder. — Wbon the perouanon-loek 
bndbeenfuUy adopted by the public, and all ths 
"isteit improvemeote'' had been added to it, people 
thought that the flre-ann had attained to such a d^ 
gres of peif action as to preclude any further chaz^ 
in the future; but how nustakonl The fate of the 
percuflsion-teck is now as much fpnteii as wm that of 

the flint-lock at the test-trial of ISS4. It is going 
the way of all ite predecessore, and ite entire ex- 
tinction is only a matter of time. The breech-load- 
er, with charge and ignition combined In the same 
cartridge, is rapidly taking its pUce. and, untilBoms 
new and wonderful diacov<?y comeB to the surface. 
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must, undoubtedly, stand paramount as the gun of 
the future. 

White ^ringing into general favor at one leap, as 
ft ware, the breech-loader is no new and euddsn ftp - 
pearanoe. In truth it is of great antiquity, tn the 
Tower <rf London, ths Woolwich Museum, and in tbs 
Museum of Paris, may be seen hundreds of breech* 
loaders that were mi^e centuries ago. Of course 
they were not made to use the percusaioa enrtridgs 
peculiar to many such guns of modem make, never- 
thetesB they were veritable breech -lisaden, and the 
real suggestion, no doubt, of the modem arm of that 
character. 

In the Moasum of Artiltery, at Woolwich, there 
is a breech-loading pierrier^ or paterera, of the time 
of BdwardlV. (H71). It cmisisiaof a directing bar- 
rel, tenuinating in a square bar or frame of iron, 

SEkd a separate loading chamber, with handle, which 
was fuuned in its place for flriag by an iron wedge. 

There are also found in the museums many breech- 
loading pistole, that were evidently in use about 
cotempomneous with this gun. 

The records kept at St. Etienne, F'raace, show that 
the French monarch, Henry II, shot with a breech- 
loading gun in 1540 And the EogUsh records show 
that the Marquis of Worcester took out a patent la 
that country for a breech action on the " cut-screw** 
principle in 1941. A portion of the specification 
reads as follows: 

'‘An invencions io make certain guns or pistols 
which in the tenth part of one minute of an hour 
may bo ro-ebarged ; the fourth part of one turne of 
the barren, which remains sUU flxt, fastening it aa 
foreooably and effectually aa a dozen shrius of any 
screw, which, in the ordinary and usual way require 
as many tumes.’* 

There are several specimens of the breech-loader 
made on this plan, now in ths Woolwich Museum. 

There are also other Bpedmens, on a plan entirely 
different, made at a date but a little more recent, 
for it seems that then, as in modern days, one in 
vention was vary apt to suggeot another. Thtes 
years after the Marquis of Worcester had tekso out 
his pateot, ooe Abr^am Hfll, of Ixndon, pat^ted 
some six different aystems of breech -loaders. In hii 
spedfleatioQ eonoeming one of them be says : 

“ It is a bow way of in^Dg a gun or a pistdD, 
the breech whereof risu on a hindge, by a contriv- 
a&cs of a motiOD under it, by which H is also 1st 
down and bolted fast by ooe of the same motion.” 

Thia, as mil be readily seen, was rubbing pretty 
dose upon the bTeeoh-loa4e^of the preosot day. 

Since the dates of Uie patents jvt referred to, the 
breech-loading fire-arm is known to have bett in 
uoBtemipted existence; bat so strong was the oor- 
rent tum^ agminst It by popular prejodica, that U 
was little known to the people in general. A want 
of setentifle training among the TPensrs was ths 
cause which held it back ; they were unable to 
dearly understand all the whys aod wbereforee coa- 
neded with its wozkings, and. therefore, rejected it 
on the that it was dangerous, without really 
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knowing wbeihar it vao or aot. 

Gmt improTomeoia in tho brooch-loader now 
fucceeeded each other with astonishing rapiditj up 
to ibe time when M. Lofonohoux, of Fmnoo, ea^pod 
the climax bj inventing the cartridge containing 
within itseU the cap, or means of igniting tbecharge. 
This made it aTail^le as a eporting gun, and hence 
promptly set it forward into public attention ; and 
flnaUf, after a score or eo of improvemenU, uenallj 
atibe hand e of the RngWh, iato public faror. Itw, 
at last, the gun of the period, and the old muule- 
loadeo*, with all its good qualities (and they ware 
certainly tnanyh is rapidly eurTendariog the field ie 
the mon aucceaaful candidate, and retidog in the 
footsteps of its honored predeoasMira, the wheel- 
k«k and the flint-lock. 

CHIPT&R 0. 

Bow Qvn m Kadv 

guoMilh. OsABiJur.. 

Oua te KMfUUfftr 

On Unklsf Omt 

FtaMlfif nfiS Ptc*)1|. 

Aotloi. Stock «ad flan] Plmklt 

On If akjnc Um EUio 

n4a Chaa 

CHAPTER n. 
aow oum oxi mjjMu 

Gwa s mdh- Gtmmafcef . —The modem guaamitb is 
not necemarily a gunmaker. bot rather a repairer of 
guns that bare ha^^med to get out of order. In 
earlier days the devotaes to his calling may, In their 
UtUe shops, haTS made guns entire, but now, if the 
gonsmltb mohea them at all, that making conssts 
in merely finishing up the parts and putting them 
togetb«r--geDeraily fn^king the stock entire. All 
gun parte can now be bought u **guimuth’B mate- 
rials,’' either finished or in the rough, as may be d^ 
tired. They are made by a iwety of workmen, 
the bosinen of each man being to make a Bogle 
part, and nothing more. There is at pteeent too 
much in a good gun to admit of all being made ad- 
Tantageously by one man ; he would need to be a 
kud of Jack-of-all-trad^*' and, like the trmdi- 
twnal Jack, it is but reaeonabls to suppose that he 
would be really finrt-olaM at none. 

In some of the Urge eetablishmente where gone 
are made all theee diflezeot workmen are employed, 
hence such an establishment ie really a collection of 
workers in many tradse. The gooBmith who has 
bli shop for repairing porpoeee, or for putting toge- 
tbw matwials under the name of gunmaking, will 
not be specially concerned with reference to any of 
these trades; still it ia but reasonable to suppose that 
be would like to know something of how the irnple* 
menta, or parts of implements, that be will be con- 
stantly huidltng. were pot up ; and, betides, there 
will exist something akin to a necessity for poe- 
session of such knowledge, owing to Uie fact that 
bis cusfomera will often rail upon him to answer 
many a qoeatioa as to how this or that gun was 
made, et& With thU view of the ca&e, it b really 
necesaary to give a brief outline of gunmaking? fol- 
lowing the work from tbe rough matenal to tha 



fiftAl finish. 

OunSarreU^Btst MaitricU^ for . — Tbe barrels Of 
ths finest and beet guns, either Damascus, or other 
aleel. or irou, are formtxl, us made in Europe and 
Engtand, of scraps of iron suited to the purpose, 
and selected with great dkill and the greatest poa- 
asWe care. These scraps, which are usually bought 
up about the country, are placed in what is caUed a 
** shakiogtub’*— a vessel which is violently ahakeu 
and rocked about by tnacbinery or otherwise (depend- 
ing upon the particular locality) for tbe purpose of 
scouring and brightening the scraps. This done, 
Uiey are carefully picked over by adepts, who cull 
out the unsuitable pieces. So rigid la tbe calling 
that at often happens that out of a ton of scoured 
scraps not mora than ooe hundred pounds weight of 
them are cboaen as suitable for going into the best 
barrels. 



Among the scrape usually thought to be beet are 
old chaiAS that have been u^ for many yean, the 
wear and mat of time having left only the beet 
alttaenta of the iron. Tbe Damascus steel, wbicb 
has attained to so hi^ a reputation, got it by 
being manufactored out of old cosch springs. Of 
cooae it ia not aU made of ooach aprings now, but 
it was in ysan ago; agents then traveled aU over 
the eount^ hunting and buying them up, paying a 
much bigt^ price for an old broken eprhig than a 
new one would cost its owner. 

On Jfohmp Onn-Rorrels.— The selected scraps to 
be worked into gun barrel material are out into 
smalJ piecee and thrown into a furnace, where they 
are exposed to iDtense heat until fused, after wbi^ 
they aie biuugbt forth an adhering mass and placed 
under a baznmer. which drives them together and 
forges them into ban. The ban are next rolled 
into thin plates, and then cut into strips twelve 
inches long and six inches wide. The very best gum 
are made of a combination of iron azid sleel. Both 
materials hsving been rolled and cut into sheets of 
oxectly tbe same size, these sheets (one-fourth of 
an inch thkk) are piled upon each other alternately 



to tbe number of thirty, and subjected to a welding 
heat; they are then driven together under a five-ton 
hammer into a consolidated slab. The slabs so 
formed are next worked down into one-fourth inch 
square rods. The more tbe material is hammered 
azkd worked the better it is. The rods are next 
twisted until they preeent the appearance of a strand 
of rope, soma ruis being twisM to the right and 
otbefs to tbe left. Two rods, with opposite twist, 
aie heated to the welding degree, placed upon each 
other, and rolled together; they a^ now in a nar- 
row slab, presentiiig that fine curl of grain’* pecu- 
liar to the Damascus, or that beautiful wavy figure 
peculiar to the laininaUd steel, as the case may be. 
Th© next operation is to coil one of these slabs 
around a mandrel in a spiml form, and weld U se- 
curely under the blows of baod-hammem. it is 
DOW a g;un barrel in the rough, 

^niskxnff and Pntxnng . — The rough harvti goes 
from the welder to the borer, where it is put through 
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Ibe process of ** rough boring.*' IVom the rough 
borer” it goes into the bends of the '' fine borer,” 
who bwee it out smoothly and to the qm it is 
to be when finished. Another operator then 
it in ohaige And dreseee it to emootbsesa extnmallj, 
tiien the '^tester” takM it end dipe it into strong 
acid, which soon shows anj impeifection in eiibav 
twist or welding that might exist If not perfect, 
it is sent back to be worked over \ if all right, it 
pasBAs to ibe next department, where U is straight- 
ened inside. This part of the work is governed «n> 
tirel/ by the eye, and hence demands ibe serrices of 
a workman of great akill, and expenencfi 

Having been " passed on " by the "etraightener,’’ 
the barrel goes to the tonier,” wbo tume it in n 
lathe until the outside is true and correapondjngly 
straight with the interior, and ii of exactly the iw> 
qmred weighi. If the arm ie to be a double-ban4 
shot guQ, the barrel next goee into the of a 
workman wbo joins it to another barrel with the 
utmost nicety; to attaain which, levels and other soH- 
able instruineiKts are brought into reqn^rion. i 
the man who stnughtens the bore, the who 
joins the barrels must be a workman of great 

The next <^ration is to brass on the lumpe;*’ 
then, next in order, the ribs ace put on. Ko w oomee 
the ''proving.’’ Tbs rear ends having been securely 
plugg^ they go to the proof department, whm is 
placed into each barrel fully four ordinary chargee 
cf gunpowder ; then, atop <*f thk, a wad of strong 
brown paper, rammed securely down, then a Isadsn 
bullet large enough to exactly fit the bore, and than 
another wad of brown paper. Tbe charge is fire^ 
and if the banele stand tbe ordeal unfased, they 
are ready to be fitted to the action; other wim, they 
go beck to be worked over. In eome heusee tbe 

proving ” is done before the barrels are joined to- 
gather. 

AcHoh, atock and ISnai fSnuk. — Tbe ''ection 
man ” now takes the perfect barreU in hand and 
performs his part of the work. In the m e an time 
the stock-maker has not been idle. A sto^ ■ ai- 
reedy in welting, and next must come a eerise of 
fittings of the meet exquisite nicety, until the gon 
is ectnally a gnn and ready for its final test Xhis 
Is applied by the "taigeteer, ” wbo pesses upon it 
according to he mwrits. If bis report conus in favor- 
able, the gun goes to the proper department for final 
finish. The stock ie dnomd up^ finisbed in oil or 
varnish and chequered, and its mountings put on. 

Iveiy piece metal is polisbed and bmkhed to 

the liigliest possible degree, and all the needed en- 
graving is 6mv\ Next coioee the case-hardening, 
coloring, and tbe brovs*ning or btoiuing ; and thv 
having been well and aatisfactorily performed, the 
gun U road/ for maiket. 

Oh Making iiu iSijSe. — The proceseee employed in 
making the modern rifW do not differ materially 
from those named in the forgoing. Of course Ibm 
are some processr« employed on the shot gun that 
are not called for in the manufacture of the rifle, 
and some cn the rifle not needed on the ibot gun. 
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Tbe general principle U tbe same, however, and 
therefore it is not necessary to consume time in 
funher description. The great care mentioiied is 
only done to make a good gun; only the cheap 
ijiferior guns are pitched togotte in an aaaier and 
more irregular way, But the gunsmith would nnS 
thimk any one for a treatlBO on cheap and bad guns. 

ITiey are l^on, m ore’s tbe pity, and his extoneiva 
deatinga with them will afford annoyance soffirient 
to do away with any desire on his part to fight bis 
battles over in a book. 

Piain St$el'Borrti Qwu. — Of coune these aie 
guna with "plain steel barrels,” as they are caBed, 
which pass muster as fair ; and ibe bamls of thnn 
are made by a process differing materially from that 
described in the foregoing ; all else connected vrith 
tbe making is the same. These plain steel baneli 
are made of round bare of steel two inchm in diam- 
eter. The ban are first cut into lengths of 
iad>« each; a bote or bore three-fourths of an In c h 
in diameter is drilled through ibe oantre. Th^ M 
now called moulds, and ibe next step is to pass than 
through rolls, which reduce them to the iwquimd 
lise for barrels and stretch them out to the raquind 
length, bolding them, st the same time, in tbe proper 
shape, externally. Having been thus rolled, they 
are bored out inlemally, turned and ground extar- 
nally, until they have atuioed to the shape and 
prqportioos of correctly formed barrels. After this 
comes tbe fitting up and " proving,** as in ibe cats 
of the finer guns. 

CBAPTER m. 

Ovn Kow 0 Um 

Gee DiScuS 

TW OiS FS« Lock Oo& 

TW PociMioh Uck G«A 

Os Muala Losdorv 

TW Lc«dm. 

Tirlstjof Bnoch LoeJaw 

CHAPTER m. 

QUX9 XOW rx T7BS. 

Onns D^n«t. ^Excepting the pistol, and the mor- 
tar. perhape, all fire-arms now in use are clamed un- 
der the name of guns. The cannon or artillery 
ordnance in all its sues and forms, is simply a large 
gun. It is vanoualy divided off, according to charec- 
ter, into heavy siege-guns, field -pieces, rifled^naon 
mid amootb-bores. These again are sub-divided into 
a large Qurober of different Idnda, as the Armstrong, 
tbe Dahlgrrn, the Columbiad, the Paixhan, the 
Parrot, tbe Wiutwortb, etc. But with guns ol 
clase the practical gunsmith wiU have nothing to do, 
and hence it is but reasonable to suppose tbat he 
fesb DO particular concern about them. It Uwlth 
tbe BmaU-arms that his coDcern will maialy lie, and 
therefore from this psige to the conclusion of this 
work the gmi meotioDed will be some instrument 
clessing with the email fire-arms^ and ItaMn to be 
brought to a gunsmith *s shop for repairs. 

The small anzu, or hand guns are musketa rifiee, 
carbiafis, fowling-pieces and pistols. These may be 
prup^ly divided into three clasees: the flint-lock, the 
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percussion' lock and the cartridge breech-loader 

T^e Oid Jlint-Lock Ouns .- — Of the old fiint>locka« 
only a few are now in ouatoncs within the United 
States. Hers and there one has been kept as a kind 
of hairinom by aome family, and occaaionaBy tbese 
drop in npon tba gunamith tor repairs, but n<A 
ofttf. They are more common along the Mexicao 
b ol d er in Texas, parhapa. than in any other portion 
of the country. 

▲ dsaenption of the oldfimt-lock-gun need 

not* be gixea, as, in general dtaractarifitics it does 
not differ materially from all other muaxte-IoederB. 
Thb barrel U usually longer than that of the more 
modem gun; and, in the case of the rife, the stock 
(all wood) extends nearly to the muxsle. It ta whak 
in later days, when half stocks bad been inrcoted, 
was caQad a full-stock. As already intimated the 
interior mechaoism of the lock differs very little 
from that of the more modem cap or percussion* 
lock. On the outside, in place of the cap hammer 
is a cock arranged with two lips for bolding a flint. 
The lips are brought together firmly upon the flint 
by means of a acrew which passes down immedi- 
ately baok of it In the top of the lock-plate, di- 
lactly in front of the cock, is set the prhniog'pan; 
a saeall irea receptacle made to contain, say the 
fourth of a taaspoonf ul of gunpowder. When the 
lock is in positioa the buU or open end of the pan 
comas squarely up against the barrel of the gtm 
where a small bole called the touch-hole” com- 
aumkates with the interior, and with the charge, 
when the gun is loaded. Over the priming-pan a 
corsr fits nicely, lying horison tally w^n the pan is 
closed, and turning up at right angles on the edge 
Dearest the cock, and standing erect, a plate of 
immediately in front of the flint. This covtr, 
with Hk vminul plats is c.’illed the frn:/.<.*u. It w*orka 
i'n a hitigi:, and ja liold Into whutev^r i Position fn‘i, 
by mGUMsof a small spring called Uw IkvI spring. 
When thocock ia sot in motion bydniwin^upoulhe 
trjgg'<r and releasing t)^e clicck to ibv mainspring, 
the fljut comes in contor t with the s'.eel platoof Uic 
friaseo, throwing it bock upon its Innipt and scrap 
ing down its face dirwtly towards Um pnn ting-pan. 
As the frizzrn flies back the pm is uncovered, of 
course, enabling the flint to end its jounwy directly 
in the priming powder of the pan. Tq its scrape 
orer the steel plate of the friracn it Oiusus many 
brilliant sparks of fire, whiih desceodiog with it 
into the priming sets off tlie charge. 

77i« i^rcttSrion-Xoclo (?Kn. — As has already been 
stated, the immediate successor of the old flint-lock 
was the percussloa or cap-lock. While now far be- 
yond its senith, it Is still the prevailing gun in many 
poriioDs of thecountiy; especially in out-ot-tbe- way 
diofchctB South and West In the oldest make of 
tbese guns a small plug of iron is scrowed into the 
bami at the point where the touch-hole of the flint- 
lock was located. It is called the cylinder. The end 
pMslng into the bonol is drilled to communicate 
with the powder-bed of the gun, and with a 
bube, which is screwed into the cylinder, to stand 
end near the aide of the barrel. In more modem 



guns the cylinder has b oo n discarded, the tube going 
directly into the haml and communicating w*ltb the 
powder-be^ 

The oldest percussion-lock riflea are bo\ in wli<>^e 
acock, on the plan of the flitii-Iock gun; n.i<J on ac- 
count of ^e foci that all tlie old tosh ion cd follu arv 
not yet dead, sonje factories put up new guns afUi 
the same model, calling them Kentu<*ky rilkv;. Tho 
stock reaches the full length of tho bet id, whxh ie 
heavy and about four feet long. It is ociagon in 
shape. But in most of Ibo more modein liflos the 
barrel is shorter, say from to 3S indus in lk*ngth, 
and oomparatively light ; and the stock pxtnnds 
only half the length of the barrel, joining to a rib 
affixed to the barrel for the purpose of holding U^e 
ramrod-thimblss. 

Tbe **patent*breech *' may bo mentioned as an- 
other peculiarity of the percuasion-lock gun, since it 
was not known in the days ere the flint -Lock had 
lost its prestige. lu those early days the breech end 
of the barrel was closed by a plug of iron, screwed 
in and called the breech-pic. From its upper aide 
there extended backward along the stock a thi n plats 
or strap, through which screws passed at right 
aaglsa to bold the barrel in place. This method of 
•eeuriog the breech -end of the barrel into the stock 
has been done sway with by the patent breech, 
which secures it by means of a short hook on the 
end of the breech* pin; or rather, on the end of the 
short plug screwed into the barrel in place of the old 
breech-pin. It is much more convenient than the o(h 
fashioned amngementt as it eoables tbe barrel to 
be token from the stock in a moment, doing away 
with the labiv of drawing the breecb*pin screws. 

On iAs ifass/e^LootAra, ^ Tho percussion-lock 
muude-loaders all work upon alniut the same pric* 
cipW. The clierge must go in at the musxlo and bo 
put down to tho breech. In the case of army guns 
it is usually contained in a paper cartridge. Tbe 
coldier bites off the end of the cartridge in which 
the powder ia inclosed, to admit of a communication 
with the cep, and then forces it down with the ram- 
rod. But in the case of rifles and fowling pieces, or 
slwtgims, as the latter are most commonly called 
in this country, cartridges are seldom employed. In 
loading a rifle the powder is flrst measured in a 
** charger." and then poured down the barrel; next 
comes the patch, which is usually a piece of now 
and strong cotton cloth, roost commonly the kind 
known as white drilling. This, having been tal- 
lowed upon one side, the tollowod side is spread over 
the musde of the gun, and tbe bullet is pressed 
upon it into tho miizzie, the eode from which the 
** neck, " formed In mouldii^, has been cut, must be 
directly downward. Oeneaally with tho handle of 
a knife the bullet is pr esoo d into the bore as far as it 
can be sent by such means; then tlie patch ia gathered 
around it and cut smoothly off exactly flush with 
tbe muzzle end of the barrel. Thb next operation 
isto draw the romred, throw tbe gun under the left 
arm, wHb its breech resting upon tbs ground and 
ito muskle in front of the breast, and then having 
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dct (be butt of the ramrod ujfon. the bullet and 
grasped it in both hands, the bullet is gradoallf, 
by main etreogth, forc^ dowo^rud into poeitioib 
To make sure that it is entirely down the gun is 
taken from under the arm, by some, and eetwich 
tho breech resting upon the ground more in front, 
after which the ramrod h raised up a foot or so and 
pitched down tiie bore like throwing a pike. If it 
does not bound back the bulled Is not down sedid 
upon the powder, aul the pitching is repeated tmtU 
it does hound. The upward bound of a few iuebes 
is sufficient to settle it that the bullet is down. 

Xu the early times the bullet of the riOe w*as 
patched with dressed deer-skin exclusively. 

Charging tbe shot-gun muuLe-Iosder is an opsm- 
tion econewhafc different. First comes tbe powder 
poured down the bore from a chaiger, as in tbe case 
of tbe rffie. Kext cornea a wad, usually of paper, 
which must fit tightly, and be rammed down 
upon tbe powder. Following this comes the aboi, 
measured in the same charger, or In one of the same 
capacity. The measuro of powder and tbe measuie 
of shot usually made about the same. Orer the shot 
is rammed a loose wad— it needs only to be 
enough to prevent tbe shot from rolling out when 
tbe muaale of tbe gun happens to coroe lower than 
the breoeb. XKak-like wads of pasteboard or felt 
cloth are (be latest Invention. 

Th^ Br^eoh Loaders. —Tbe breoch*loading gun is 
now before the public in coasiderahla Tariety; and 
being really the gun of the day, and, consequently, 
engaging the be^t thought of inventors, it is con* 
itaotly appearing in hhw forma This being (be 
case, about all that could be expected in this work, 
is a mere mention of the general pHodpks upon 
which it works. 

Taking a double* barrel shot-gun (or UlustraUng 
these general principles, it may be stated that the 
barrslB are movable at the bre^ or rear end. and 
butt upon the face of the standing breech peculiar to 
the latest and beet tnuazlc-loadeis. The face of 
these barrels fits smoothly against that of the eUod- 
ing b tOOch . There is not hing m the way of a breecb- 
piu to resist the backward force of (he ignited 
powder, or hold the barrels in place. The hoc^ 
mentioned as peculiar to the patent hrperdi rnussle- 
loader are not there — nothing at all like them. But 
tbo borrcla, when put into place for shcotiug are 
held there by means of a solid piece of iron attached 
to them undemeati^, called the ''lump.'’ To effect 
this, it descends into an iron bed on tlie slock ral|wd 
tho '^action/' its projections fitting into snitabie re- 
cesses in the action and being held there by ibe 
agency of keys, wedg^, bolts or grips. 

There are many devicce for gripping, bolting or 
wedging up the gun, as it is caDed; and also many 
for aitacliing the barrels to the stock, In all cases 
tbe barrels play upon a hinge pm, which admits of 
their dropping down at tho nuzsie and ri»og at ibe 
breech, the latter to reject the empty cartridge and 
receive the loaded one. At e^ery discharge the gun 
if opened and closed fay throwing up the barrels for 
the purpose just named, and then letting them down 



again into position for shooting. The means by 
whicdi (his opening and cloMog is effected vary 
greatly in the guns of different makers. 

Variety of Breech-Loaders. — This gives the gen- 
eral idea of about all there is of it. There are a few 
breech doadere made in both this country and iu 
Europe whose barrels are fixed, tbe cai'tridge being 
inserted through some other device; and there are 
still a few others whose barrels slide forward or aide- 
ways in the stock to receive the load— do not tilt on 
a hipge-pln^but neither of these kinds are so com- 
mon as the kinds just referred to. 

CHAPTER 17. 

TwroiA TTow a Ua 

Old toi* Ptaol* 

D«ju^. 

Tk» Ptrper B«x. 

Old Ceii^ ^TQlf« 

eWv^ 7«w>«eeottf. 

Xntek Loadi*! Cwtildfe 

CHAPTER IV. 

PBTOta NOW 7N U9C. 

Otd- Style Pistols, the smallest of fire- 

arms, were originally plain imptementa of a single 
barrel; but, as iroprovemeaU advanced, a second 
barrel was added to many o( them, presanting what 
is known as the double-barreled pistol. Some of 
these old-fashioned smgld and double barreled pistola 
will still occaaloQaUy find ibeir way into the shop oi 
tbe gunsmith, tbou^ their numbscs, as now in use, 
are comparatiTely enaalli especially the mustla-load> 
en. Id rare insisaree a filnt- lock "bores pistol " ot 
holster may put in an appearancs, though none such 
are now on sals at any bouse dealing in fire-arms. 
8ome few bouses are still offering tbs old cap-look 
anny bobtor, always a second-band article that 
once belonged (o tbe Government, and was bought 
up by dealers when the Oovemmeat 
it for the adoption of more modem and better arms. 
A description of (his kind of weapmi is unneoemary 
as it is simply a small musket with side-lock, and 
all on the usual plan, differing only in being short 
end having a turasd-dowu handle, to be held In orte 
hand, instead of the usual breecAi. The single or 
double- barrel muade-loadera. outside Ihe line of 
army holster^ will usually have the central lock, 
which is next to no lock at all ; simply a main* 
spring working in tho handle and throwing the cap* 
haniiner, which is fittod iu tho middle of I he piece 
iimuttiiat^y be bind the 1)reich$nd of the baiTel. 
Some very cheap pistols for boys are still made ou 
this plan. 

7%e f^errin^r.^Theold Derringer, though not now 
much manufactured in this cotmtry, is still among 
the people in considerable numbers. It U a musale- 
loader, with side-lock and fuU-stc»ck in wood ; and, 
by tbe way , it is a v sry good pistol of its kind. 

The Pefper Box . — There are quite a number of 
iHUe breech -loading cartndgo-pistols, with single 
barr^s, now in use, but tbe pistol of ibe day is a 
repesiter, of which there are kinds in great variety, 
rtne rtf uid now rAmat of thMS in the 

"pepper-box.* so called. It has a single barrel con- 
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tuning from five to &even bor«a, which are loaded 
from the munzle. A tube for percoesion cape com- 
nusic&tes with each bore at the breecb, and upon 
theee a baoimerethkes, havirtg an automatic action, 
naing up and striking in reeponee to pretiffure upon 
a trigger uudemeath, which preasuro aleo cevi^Yee 
the barrel, bringing the cape into proper poeition fot 
receiving the blow. It was never a popular pietol, 
people objecting to a kind of way it had of some 
times letting off its seven charges simultaneously, 
when the person operating it had in tended to Are 
but one. 

Old CoH*s /feonh.er.— Next among the repeateie, 
ia point of scarcity, is tlie Colt's revolver of Iho 
enrlieet patent. It has a stationary single barrel 
and revolving cylinder, the latter ooiitaiaii^ from 
five to sevi'ii (Immlsr^^ for receiving tlie charges. 
It la not a muzzle laarler. though the charge^e must 
be put into tho chamben> at the breech, somewhat 
on the muzzle -loading plan. U is fired 1^ means of 
percussion caps. The cylinder rovolTcs. throwing 
the chamber to bo dlA;barged info proper poaitioo 
at the breech of the barrel when the cap- hammer is 
drawn back. Though inconvenioit, compared to 
the cartridge pistol of more modem make, the old 
Oolt's revolver is yet an excellent arm. Tl^re are 
houses still making revolvers on the same plan. 

Sharpes Four Shooler, - Next to tho old CDlt's 
revolver way bo placed the Sharp's four shooter. It 
is a neat and etrong-shoofing, little brocdi' loading 
pistol, using a No. 2d cartridge. The barrel has 
four bores but does not revolve ; but the hammer 
has a revolving point, for striking iho curtridgo, 
which moves into proper position for a new dis- 
charge every time it is drawn back to full cock. 
The barrel slides forward upon the slock for receiv- 
iDg new cartridges. 

77U Breechdrxiding Cartridge /^vofuers. — Next 
comes the regular hrocch-luading oirtridgo revolver, 
which Is the pistol now moat common and musd 
popular. To attempt a detailed dcscripikn of every 
style of (biy weapon would be to swell our book to 
unwieldy proportions, and oven were the muUitud- 
inous styles at present before the public described, it 
would be impossible to keep pace with the number 
which would be constant!/ introduced. But, even 
were it possible to do so, no good purpose would be 
aubeerved. Various as the styles appear, they all 
embrace devices and combinations which are ?ub> 
Btaniially covered by our several chaptera, and the 
intelligeikt workman w ill not require minute descrip- 
tions to recognize or understand the nidividiial 
weapon when well grounded in a knowledge of the 
class of fire-arms to which it belongs. It is our pur- 
pose to give Buch descriptions, directions and illus- 
iratioDS as ahaU make ewyihing suffirieotly clear 
and explicit to enable the r^er, with careful att»- 
Uon thereto, to handle successfully and aatisfactorOj 
any job likely to come to bis hands. 

CHaFTEB V. 

Os OnaAi. Qc m ittf i nao. 

udUcTr^ 

FM&I up • Shop. . 



CHAPTER V 

ox GSNERAL DUN9V1TBINO. 

7^ his TVodc, — Few tradca pre 

soot so little regul4ir ruuUneas does that of the gun- 
smith. In mnsb trades it U the samp thing over and 
over again: but, with the exception of taking the 
gun to pieces and putting it together; and, psrha{)s, 
of tempering, case hardening and the like, the gun 
smitli may work regularly for a lung time without 
being calle>i upon to do prpci^ly the ^me thing 
twice. As a cooseqaenco, tlie gunsmith niust bo 
merely an uigeniuua mechanic or worker in metals, 
rapabie uf thinking deeply and noarching out causes 
and tequircmeucs tlie re is little need of his being 
anylhiDg more. The gun. in all its forms, is only a 
machine, and a simple one at that— sc simple as to 
bo easily uodurstoed by any one capcbcifatod for 
making an uitelUgeot study of machinery 

i^op.^The specialties to claim the 
aiteniiou of the gunsmith in fitting up his shop if 
his means am Umiled may lofew. It will bo about 
jiko fitting up the shop of any grperal .worker in 
meUils. He will need a furge, an anvil and a vise ; 
ia a word he will nerd a light but complete set of 
Uacksnuth's tools, to begin with. This outfit will 
he his fmmdation. so to speak : and he caiL add tc 
It such smaller tools as judgment and experience 
may suggest m wanted ; ?nch, for inBt.incn, as a 
baad-vise or two, cutting -pliers, bending pliers, hold 
ing pliers, snail files of various shapes, small drills, 
a screw plate or two, a few gravers, and so on. He 
might have many special tools, such sc could not be 
bought at the otdinary hardw*arc store, or at any 
house dealing in outfits fur the g^eral worker in 
metals, but for ordinary repairing, he will nut have 
much need of th cm . Among tho special tools t hat h o 
will be compelled to have will t»e a rifie-guide, a few 
sets of rifle saws uid a few* mould cherrioa These 
with proper instrucUons he can make Inmself if ho 
fiodsbecannoibuy ihrnneheap^'r than he I'an make 
them. There are a few sped iil ties in tiin way of 
tools or machines for gunszrut.hs that am offerod to 
the trade by houses deal ing in gunsmith's materials, 
and some of them may be found very usclul as 
labor-savers, but the gunsmith can get along with 
out them if he does not wish to buy. Prominent 
among these is a main,<^pring vise or cUmp, which 
h an«f sevenil ad v outages over tbo coiuinun hand -vise 
sometimes employed for damping tne mainspring. 
It would be well to look after these things, and to 
adopt them in every ca3e where U appeared beyond 
question that they could be made to pay. There is 
no occasion to speak against any of the specialties 
that may be presented to tho attention of the trade 
— <d their mchta the party most concerned must be 
his own judge. 

CHAPTER VL 

ATaKT CLSAinW) AIH> P OT'TWG QOHI TmZTBZJI 

To TaJEe tb« Qvft Apart 

To CleeA IL« Que » ben A part . . 

Te Uls Qua To^^ilMir. 
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CHAPTEB VI 

TASiyQ APART, GLRANI90 AKI> POTT D fQ OURS TO- 

U£TURB. 

To Tak4 iht Gun ^part.— With the mussU-lofrd- 
in^ guns txovr ia common use this is an opention bo 
simple as to be scarcely worthy a mention. If the 
gun i a an old^fashiooBd breech •pinned auuaie* loader, 
the first thing ia to push out the wire pins or 
holts which passthrough the stock, under the ban^ 
and through the barrel-loops. The next thmg jg to 
draw the breechpia screw ; this leta the barrel out 
o€ the stock. If it is desirable to unhreech the gun. 
it is done by clamping the braecfapia in a vise, and 
then turning tbe barrel by hand until it is screwed 
off the pin. 

The patent'breocb cnu£zle*loader comes apart the 
same way in erery particolgr^ with tbe ezoeption 
that there ia no breecbpin screw to draw ; the barrel 
can beeaaiiy lifted from the stock by aznply raiang 
the muzzle and unhooking the patent breech, aosom 
as the pins or bolts before meDtioaed as bolding it 
down hsTS been remoTed. The unbrMchisg is dmio 
at the rise much the same as In the other Otee. 

To take apart the ordinary b reach l^der, 
bysetting tbe hammer St half-cock. Opoi tbekfer, 
then draw the boltj starting it with a tap from the 
handle of the screwdriver. Next detach the fere* 
piece, and the barrel will come out without further 
resieUnce. Instructions to take down and assemble 
different kinds of breech loading gnu will be fooncl 
in Chapter XL. 

7o Ckan ihs OuH uAes Apart. ~ln olden times a 
bucket of water and a wisp of tow end s stout 
'* wiper'* had to be bronght into requisition, partiC' 
ularly for the interior of the barrel, but now these 
things are mainly obsolete, so &r as relates to the 
outfit of the gunsmith. Ike owner of a muale* 
loader^ who does not wish to remove tbe bresefapin. 
may still resort to (ho old plan of washing out the 
barrel, though there is now really no necessity for 
it. A little benzine poured down the muzzle, after 
stopping the tube, wtU do the work of cleaning 
fect^ly and in a few minutes. Let stand a shori 
time, then remove the plug from tbe tube and force 
the benzine out by running down a tow wad on the 
wiper— all the dirt will go out through tbe tube wiUi 
it, leaving yon nothing to do but wipe the 
from tbe bore with the tow. 

In the case of a gun nobreecbed. or a breech’ 
loader, all that is necessary is to satuemte a bit 
cotton flannel with benaine and ran ft through tbe 
barrel a few times. It Che gun is a fine well 
finished, this process will Issve ths intenor as shin* 
ing and bright as a mirror. 

With the sane arrangemsat rub tfaosoii^yay 
of the metal parts that happen not to be and 
sD impunties will promptly leave thMEL After this, 
oil and wipe with a chamois Ain, and the woA is 
done. 

Benzine may be had at any drug store at about 
the price of kerosene. It is especially valuable as a 



gun cleaner for two reasons : its peculiar fitness for 
detecliing and carrying away dirt, and its highly 
volatile properties, which cause it to evaporate sad 
entirely leave the metal in a short time after tbe ap- 
plication has been made. Its adoption has com- 
pletely dofie a^«ay with the necessity of ever usings 
drop of water upon a gun, in any case, which is a 
matter of decided importance and advantage. 

To Jhit the Gun Togeih ^. — With the muzzle- 
loaders tho operation of putting together is sim- 
ply a work directly in reverse to that of taking 
apart. In case of the common make of breech- 
loaders a little more variation may be i^arded as 
n 0 cessar>- Take the grip of the rtock in ttie left 
hand, having the lever open. Hook on the barrel 
and Uini tbe gun over with the haramere under- 
neath, still holding the stock at tbe grip. Tbe 
weight of the bairel will keep it in place. With tbe 
right hand altatb the forepiece and push in the bolt. 

Of couTue there are guns of peculiar make, now 
and then to be met with, which will require a differ- 
ent routine, both in taking apart and putting to- 
gether. The details, with full directions for taking 
down end assembling nearly all the breech -load ing 
guns now made, will ho found explained, with cute 
of their mecbeiusm and working parts, in Chapter 
XLH. 

A careful study wUl soon show the gunsmith bow 
they come apart and how they go together. The 
main thing la to work with extreme care, and to 
never act untU you clearly understand what you are 
domg. 

cfiapTtBm 




itoLB i a qu M D roB woix, TBm cost, xto. 

OTvnr in al^iabetieal order ate some of the took 
that will be required by tbe gunzmith, and in con- 
Boction a very brief aketch ia givMi of their appro ri- 
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mate coat te hardware alora. Thia List ia intended 
onjj &i a 00ft of guide in porchaaiiig, by no 

maaiia intended mb m complete Uet of what tDay be 

wintod. 

T%4 Alcoh^ Lamp, — This Unip, abown in Fig. I, 
it vmCuI ter emtU soldaring, tempering small t&pe, 
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driDa, etc. Gltaa or brasa Umpe w cape to pre- 
tidI e?aporatioo, en told ter about &0 cants each. 

Aicohol Lamp, Se^-Steieilnp.— This tamp^ st>own 
in Fig. 9, YMTj coDTenieDt when continued blowiog 
if required, or when the knack" of using the com- 
mon |dow*pipe cannot be readily acquinvl. ii may 
be Uf^ for soldering, braang small ariiclee, or her 
dening stnaU tools, Sipt mchee diameter and $ 
inches high, about 3 inebee diameter and t Inches 

Ugh.«3. 

— An aoTil weighing about luneiy or one 
hundred pouads is hea^y enough. An Elagle anvil 
of this weight will cost about or $10. The bodv 
of this kind of anvil is cast iron with »te«i face and 
bom. Price per pound U about (en i^nte. 



Sorrel Pten«,— These planes are now but little 
used, except for stocking guns or nrtes which arc to 




be fitted, with full-length stocks. As this form of 
gun is somewhat going out of use, so the Stocker's 
planes are getting to be cast te one side. '1‘hey are 
made sinaUar to a narrow rabbet plane, but have the 
iron set close to the fore end, Any narrow i^ane 
with the fore end cut off to within half an inch of 
the openiog in which the ina is placed will make a 
Abetitute tor the Stocker's plane. Tbe plane with 
roQSd face is used to in round barrels, andooe 
with a face equal io width to the sides of an octagon 
barrel, for letting in such barrels. A narrow 
plane Is used to let in the ramrod, by cuttiog a groove 
centrally in the bottom of the barrel grooTe. The 
planes used are about four in number and tbe coet 
is about seven or eight dollars for the set as sold by 
dealers. 

fetel.— Bevels for sacerteioing and forming sur- 
faces. not at a right angle with some certain line, can 
be from one dollar npw*ard in price. Tbe four 
inch is very good sise. The blade is held in poDtion 
by a screw, which forms part of the joint on which 
the blade turns. Shown in Fig. Z. 




Fir.rme S, 



BBtmiing Cteeip. — These tools are generally made 
of about three sizes, and are used for holding ham 
mere when filing the bevel upon the sides. They 
are also useful for holding lock -plates while filing 
the bev^ on them. In the vise, work can only be 
ccavenkntly held at a vertical or horizontal posi- 
tion; this damp is designed to furnish a means to 
bold it so as to file an angle of about 45 degrees. 
Tbe tool is sboa‘& in Fig. 4. It U held in the vise, 
the Moulders reating on the vise jawa Tbe spring 
bekwetntha jointed portions opens the tool when the 
vios jaws are opened, the clositig of the Ties 
jaws, of coQieo, cloaing the clamp upon the work 
that is placed in it Tbe coet of theee tools is from 
tero to three dolkia, according to size and quality. 
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BiacksmUh 7oa^.— Blacksmith tongs can now be 
puivbaaed of the hardware dealer. The twelve inch 
length are used for small work, and the fifteen or 
eighteen ter heavier work. The twelve inch cost 
about &0 cents; the fifteen, 69, and the eighteea, 75 
cents each. 

Btew-Ffpe.— Select a b)oa*-pipe eight or ten inches 
in length, with bulb or without, as fancy may die. 
tate. If the end where the mouth comes in contact 
be silver or nick le-plated, it wdJ not taste of brass 
If it be difficult to get one plated, tin it with soft 
solder by abetting with soldering acid, and meltioK 
the solder on it by holding it over thH lamp. Wipe 
off all superfluous solder with a rag. Tho cost of 
plain cigbtorten inch pipe is about 95 cents. Add 
about ODe»third or ooe half this price for pipes with 
bulb. 

Breeching Tbps.— Breeching taps ought to be ob 
taip yl ill poire, one to enter first and another to 
follow, cutting a full tluvad at tin bollom. Tho 
prices per pair are tor the | irich$9.*j5; j inch, $2.50; 
I inch, $5.75. For shot gun laje, J mch. OO; 1 
inch, $3.95. A stock with dies will cost about a like 
sum, but if the stock be fitted with only two sets 
of dies, it will be much The two threads used 
for rifle pins are 14 and in to tho ixKh. 

The 14 and IG threads uro not always adherod to. 
A house in Philadelphia say they use taps of 13 
threods, and a firm in Pittsburg advertise taps of ^0 
threads per inch. 

Coly^r.-e and Dividers.— Thfi host length of spring 
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calipers and dividers, for coni man b<:?n*:h work, is 
aljout Cour inc hes. I\ic c«»t is from 5o cpuls to 
$1.50, according to quality. 

Chisels . — Tne chisok, a*? used by stookers, are 
al»out half a doacn in number. Tlie naiTOwefst is 
about r»ne-righth of an inch wide, and Lhr wukst 
i&ioixt half inch. The set of six will cost about a 
ilollar or a dollar and a half. 

CuUiTuj rU'*T9.-A pair of cutting pUers, idz. 
inches in length, for cutting wire, arc indispensable. 
Select those of good quaJitv. Poor i»Jjci*s «>f Inis dc- 
flcHpiion aic [loor, inlcLd. The ctwt will be from 75 
cents (o I1.5C. Tl.oro arc pl,ci*s of tins 

kmd in market that arc rcuommcndotlLyrriany who 
use them. 

Drill Stock —Many kind® arc in market from 
eight iDchee in length upward, horue are termed 
hand drills, and the larger ones, used against the 
bruast, arc colled breast drdb. The bond drills can 
be obtained im low as 50 cents and upward; the 
price of breast drills From two to three dollars. 
Select a drill stock, if one be required, of a sise and 
strength to suit the w'ork to which it will be used. 

FiU Card.— This is for cleaning fiUngSt dirt, etc.. 
that may collect in files. It consists of a strip of 
common cotton card Lacked to a piece of wood.cou- 
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▼eoiently shaped to handle. It is also useful to dean 
tbe dirt and debris that will collect m screw laps. 
The COAL is about 25 cents $how*n in Pig. S. 

Fithng Square.— k fitting square with a four, 
d^e or six* inch blade is required for maoj purposes, 
not only for laying oat iron stocks and marking 
off ^'aquaro work,” but other work that will come 
into a gun shop. Tho gun squares used by carpenters 
and caHnet makers ore Tcry good. If the stock be of 
iron, or an iron fromo Ailed with wood, they are bet* 
ter than those with wooden stocks. The cost of the 
six. inch may be about 75 cents. The other some- 
what leas. 

Floats . — For half stocking, the gouge and floats 
are need for letting m barrels. Tho floats arc made 
with a handle bent at an angle »*o tliatthe band will 
cot hit the work. The round float in form leaem* 
bleA a gougf; with teeth like a roaree Ale cut on the 
rounded or bo'..tom surface. Floats ha^o been made 
by drawing the temper of a tliick gouge and cut* 
ting teeth in It, or taking a hulf*rDUiid Ale and draw* 
mg the temper, a ad then cutting teeth nn the round 
side. Floats for octagon barrels are flat, like a 
chisel with teeth cutoiicDC of the flat sides. A I bin 
Beat for letting in cro^ bolu is riiadn iu the same 
manner. A float for fitting ramrods may be made 
of a steel rod with teeth cut on one end, and a handle 
fixed to the other. Tbe holt float will cost about SO 
cents. The rod float about $LOO each for two sizes 
Rifle, two sizes, about $1.25 each. Shot gun, two 
sizes, about |l 50 each. 

Forge . — Little advice can be gi^en respecting a 
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forge. Some prefer the bellows forge, while others 
select the fan blower. The great requirement of 
the gunsmith is ponahility and occupying little 
space. It should also l>c so end used an to prevent 
escapcotdust. and be free fiom accident of fire escop- 
mg if le^ with the fire Kghted. Tho cost of either 
form of portable forge will lie from 120. upward. 

Glue Pot . — Glue pots cun V purchased with ket- 
tle fitting inside tho pot and Linnod on Uisido, 
quait six© about 75 cents. A glue pot may be ex- 
temponaed by sdectuiga rommon round Fruit can, 
cuUiog out I ho rowr ^o rs to allow a smaller c.m 
to fit and be held iu place. Whgro economy is deflir- 
ed ora j>ot caiiruit be ]>urc}kusdd, the ran glue pot 
will answer tvv?y purpose. 

Govges . — About si x gouges are needed . The sizes 
are about one -eighth Im* the Bmalleat, and incraaamg 
io three-quaili«i‘s lor the largesL. The co^ of the set 
will be about one dollar and a quarter. 

Orixui Slone. — An Ohio stone, about 30 inches 
dkametoracd inches thick, mountcfl plain, can be 
got up for about three or four dollars iron 

fixtures will coat about a dollar, and ihe stone 
a cent and a half or more per pound, according to 
locali^. 

Hoc^ Saw. — A hack saw shown in Fig. 5, with 
iron freaa, to hold a blade of sight or ten inches In 
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length U required for cutting off barrels, sloUing 
so«wa, cutting off rods of iron, brass, elc«, besides 
many otfier uses. The eight inch with blade will 
coat about 11.9$, the ton inch about $1.$C. If si 
any time a Made be brokon they can be replaced 
at from 95 to 5D cento. 

ffommer'i,— Id choosing hammers select thi plain 
nveling hammor with cross pci/i. The sims gener- 
ally most used are a four ounce, a twelve ounce and 
a heavier one for u^e at the forge. The four ounc« 
coetiog about SO cents, the twelve ounce about $0 
cento, and the larger ono according to weight. Id 
eating hammais try the peia with a fine file to 
learn the temper. In many i;ascs p<?ui is left 
too soft for riveting stocl, 

HaodJ® for files or screwdrivers are 
best when made of maple or apple wood. Maple is 
geoerall/ prefeired. Som e; nucha uic^Ukca soft wood, 
aa baa-wood or white birch, for file handles, but 
they arc not so neat os those madL: of inaplo. Get 
those with torrnlcs made from shuet brass, raised to 
form. Soft wood handles are worlh about 25 cent? 
per doacn, and tlie Ivuxi wood about cents. 

Hand SAeors —For cutting sheet Lin, brass. tUia 
sheet Steel, small springs, etc., select a jtair of liahd 
shears about nine or ton inches in kogU), coating 
about $1.50. With these, common watch -Bprings 
can bo cut lengthwise, tor making eiuiill 5prin;3B for 
pistols. The temper need not be drawn to cut thorn. 
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Pl4VU T. 

(Showa in Fig. *1.) 

Hand‘Vise. — A. hand- vise for holding wire. acrewa> 
etc., is needed. About four <«*fou('nnd nhalf indkps 
in length is most convenient. For holding !vmAll 
wire, cut a groove with a three-squaro fil** across the 
jaws toward the joinled end. T)ie cost will be from 
60 cents to 91 . 00 , according to quality. 

Iron Cianpg.^A pair of malloaUo iron clam | is 
(abowo in Fig. 8), opening about four inchte. nn 
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useful for holding bai'rels into Uig stock during 
stocking, holdmg a lock f^ats or strap in place for 
marking, holding barrels together, pieces of wood to 
be glued, ate. Cost, about cents each. 

Ifotnspnn^ Tue.— Tliis tool (^Howo in Fig. % as 
clamping a spring) is used to clamp the maiospriog. 
prc]«mtnry to rcriioving it tnm the lock. The 
haiumci 14 hct at Tull Oiick. oiiil the vi«: applied, the 
scivw tit;litriii'il uiiUI the bpiliig con l»e lified from 
pla/o. In taking doss n doui> login is, a Ti^o for each 
lock ^pi'inx is voir couvoniont, os tlw springs can 
thm M'st intlio vise, txiiug cnmpc4 iu ^acc, until 
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rao4ly to bo put Imck into thi;ir msjiociive places. 
The coct uf tlu'i^e visi!-: is from S5 cents to $3 each, 
according to quulitv and make. For a l<^i*side 
liKik, reverse the nlidiiig piece, so that the short end 
will bear on the bend if the mainspring. 

Markin^/ (range.— A wood macing gauge is used 
for laying out lines parallel to a surtane alreadj 
foimcd, 1C inailo of beach wood, and (dain, it is 
gtuietally sold for about 35 cents each. 

Scre'i'<uUino Toois.— A small dio stock and dies, 
with tA]w for lock wc«k, will cost ^XKit $3.KI. A 
plate and ton taps, suit able for all si ses of nipples, 
English and German, can be had for about $8.00. 



Str^w M^rsacA—One of Coe’s patent wrenches, 
about twelve inch el^. costing about a dollar, is the 
bc«t make and the most durable size for all pur- 
poses. This wrench is generally known as a 
‘’monkey wrench.*' 

Sof<Ur!itff Copper — A copper for soldering, sim* 
Uar to tJie kind u&id by tinners, is the kind to get. 
A good size— Ko. t -will weigh about a pound and 
a half, costing about 75 cents. 

•Screw drivers . — Several Rcrcw.dnrers are requir- 
ed, aiwl of Mveral widtha, to fit different sixed 
screw heads. The narrowest may be about one 
eighth inch, and tho widest, say, half inch to five- 
eighths inch. If the mechanic desires to make 
Uif 9 e himsdlf, select octagon steel, about one-quar- 
ter inch diameter, draw one end to form the tang, 
and the other to form the screw -driving part. Get 
good apple, beech or maple wood handles Lot the 
leogUi project about six or seven inches f rum the 
handle. For tho Larger eUe screw -drivers get steel 
three-eightlu diameter. Old fill's, with the temper 
drawn and the points ground to sha)io, tnako a posa- 
able screw-driver. Screw -drivers purchased at the 
store, are generally n&t so satisfactory as those made 
from rodR. Stub’s round stoel wire md makce good 
screwdrivera 

Ffters— Three kiade of pliers are used by gun- 
smiths ; fiat nose, round nose, aud long fiat nose or 
clocIc-cnakerB’ pi lets. Six inch is about the right 
length for general uso. The round nose are useful 
for bending wire or metaJ into circular forms. The 
long ftut nose for holding work for soldering and 
handling work at tho forge. Of the fiat nose a five 
inch pair are useful in many cases. The cost of 
pliers (six inchX is from about 80 cante to $1.00 per 
pair according to quality. 

IFtn^ IlivtdsrS’-A pair of wing dividers, about 
eight inches in length, will be found the beetsise for 
gener^ use. The cost will be about 75 ceata. In 
purchasing see that tlie screw that binds the leg to 
the arc or wing is well fitted. The thread, either in 
the leg or the screw, is sometimes stripped or worn 
out after a little using. 

CBAFTBR YUL 

Teciavvc.. asoBow volUas Tan.... 

A kcM teap. 

a anf.woviag 

BmcS Wrveeks 

ia«AU Slock 

Pono«ios Toaa 

Tooto. 

Mlppkr wreaehoo 

PoiiahkFoiv. 

CHAPTER VXD. 

TOOIA ETC.. AKI> HOW TO XAXH TK 5 V. 

The coda given in this chapter Qi*e such as are 
needed by toe gunsmith, and as dnections are given 
for making them, they can be made by almost any 
ingenious person during leisure hours. 

TV Alcohol Lamp . — A lamp for this kind of work 
is easily made. A cnmo>on gum or mucilage buttle 
with a tube iuseitid in the rork has been iLsod, ro 
has a small tin spice-box, with a tube soldered Into 
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the cover. A common copper or braes cirthdge, 
with tbo head filed ofC, can be used toi a tube. A 
common oil can, euch aa ia used for oiling sewing 
machines, with about half of the taper tube cut off, 
wiU make a serviceable lamp. Tbeee appliaucee are 
amaU, unttgli L)y and not to the taste of the mechanic 
who haa a pride in the appearance of his tools. 

The best form of lamp, shown in Rg, 10, may be 
made by obtaining a small glass kerosene baud lamp, 
which will cost only a trifle of two or three ahillingB. 
Cut off that portion of the burner above the screw, 
w'here it is held to the socket that is fastened to the 
lamp. Remove the tube that h<dJs the bmp.wick 
and also the little contrivance made to raise aod 
lower the wick. In the place whore the tube waa 
inserted, generally a fiat one, file out with a round 
file, a place which ia Urge enough to reoaive a 
common brass 44 cartridge that haa had tbs head 
cut off or removed by filing; this ia the tubs for the 
wick. Fasten it in place with soft solder. Intthis 
tube project a little into the Ump, and solder H on 
the under aide. Tbeg«stsr portion of the tube pro. 
jeote above the place whare mldared. 
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wick ia made of commoD cotton wlcking, 
leltuig the end inside buch the bottom of the lamp! 
Fill with alcohol, and the lamp U ready for uae. Be 
careful that the wick la not too tight in the tube, or 
in other wot^, do not All the tnbewiUi too much 
wick, as it will prevent the alcohol from rkuig and the 
lamp from burning. To prevent erapontUci of the 
alodlol and to have the wick always reedy for U^t. 
big, oorer the tube with acepthatfitoil^oitselcesly 
and bm tbo upper end closed. A brass mrtndge 
that will go over the tabs makes a good oqrer. Be* 
move the primed cap or are that the cap haa been 
exploded before using it to cover the lamp tube. 

A Setf’bhwng Lsmp.^A very good form of this 
lamp ia shown m Rg. ii. it consists of a ^ 
to a kind of cup which has an open place at 
the bottom to admit the lamp and a small boiler, 
fitting looeelj, and held by a flange on its top. A 
small pipe is soldersd to the top of this boiler and 
axtands downward, and has an end like a blow-pipe 
that paasee through one aide of the cop and end s 
pear or a UtUe above the lamp wick. The operecion 
IswfollowB: the lampbeiog lighted, heats alcohol 
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placed in the boiler, and the steam thereby made 
produces a jet that blows the lamp flame the same 
aa IS done with the mouth . 

The aim of the cup may be from tbrre inchre to 
and a half in diamster, and about five inchsa 
high. The opening at the bottom may extend about 
half of the height. The lamp ia made of leas diam- 
eter than the inwrior of the cup to admit of moving 
to get a good flame frwn the Uow-pipe. The lamp 
may be 1| inches in diameter and an inch high. The 
boiler is about two inches high and baa the bottom 
made a little convex, ts shown by dotted lines, 
and is aome afnaller than at the top where a flange 
is formed to admit of its resting on the top of the 
cup. The top of the boilrr Is also convex, and basa 
short tube in which a cork w fitted, for the purpoee 
of fillup ik The blowing tube k about three-slx< 
teentha of an inch In diamstor. There ia a l<ag alot 
m the cop near its handle which readilv admits of 
ita being put in pceition for blowing. There are 
rev^ 8 ImU boles near the top of the cup to insure 
di^ to the lamp, and tJiere ii a large hole about an 
inch ici dumeter opposite the end of the blow-pipe 
through wbteb the flame ksues where iho work ia 
held. 

For ajjver soldering, small hraaing, tempering, or 
any similar small work, this lamp ia most excellent. 
To make ‘ho small blowing.pipe, drill a smooth bole 
^r«^h a piece of iron or sux, and ream out one 
ode of it. CHit a strip of thin copper or soft brass of 
a width just enough to fill the hole if it were made 
into a tube. Point one end of the strip and roughly 
form it into a bibo, insert the hole and pull it 
through. Or the strip can rolled around a piece 
^ iron wire forming it to a lube by hammering. 
Soft solder it after being formed to shape. 

Srteck Wr9ncht9>^1n many shops the monkey 
wrench is made to do duty in r«noving brrech«pina, 
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but at the expense of marring the |hq where the 
wrench eagagre it. If many guns with breech-pms 
like those used in army guns arehaodled, it is worth 
while to have solid wrenches forged of iron like Fig. 
IS. The length may be about fifUfon inches, with 
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ao opting to fit the slioulder of the breech pitu 
Ibe width at this place may be aboatoite and a half 
inches ; thickoesft, about half an inch ; diamoier at 
end of handle, about three-qxiartere of an inch, and 
at the email portions near the centra, about half an 
inch. 

A wrench for removing paten t breechee or note 
from double guns is mode like Fig. 13. U cowieti 
of a steel bar about fifteen or sixteen inchea long 
and about thrae*quarters of an inch diameter. Atm 
little to one eide of Uii] ceutar is fastened a steel 
]ar that has four projections made at me end. A 
aimiUr piece is fitted opposiLe to it, but is made to 
move back and forth to fit tlie work by iri‘ ans of a 
screw that is foimad behind where it is fitted. A 
slot is made is the extension of Uie piece and a key 
fitted U> prevent its turning around as the nut is 
turned to advance it toward its fellow piece. 

The only mbstitule to answer for tins too) is to 
file down the jawa of a monkey wreuch so that they 
will turn between the rxtouaions of a patent breeth 
while the first brei^rh is bjlny rvnnoved, Thiswa 
poor suhetilute. as then' Is r»n)y on a handle to turn 
with, and when force isapplietl to remove Uiibreccb 
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it docs not have tlto force aiipticd equally to each 
side as In the other kind of v'rumh, consequently it 
is not a«< effective jjor sceUAy to ivumvo tin* 

If an oxtotisioij to Lorm «in<Hlie: handle couU W im* 
Ijrovised it would maKe it much bcUer 

Bit Stnek if thi. gunsmith have a 

lathe (here ja iuu<^i work LiiaL can 1)0 dotic to ad* 
vaotage wilh a common bit*?iiock. But us the drills 
and tools used in the laiho generally have round 
shanks by w hich to hold them iu the chuck, the 
square holo wher>> bits and h>ols aio hdd iu the 
bit* stock must be filled by braaiog or eolderiug a 
pface of iron into it and bonog a hole to fit the 
dunk of the latbe took. It is advisable to hare 
these Bbaaks about seven sixteenths diameter, as 
axpiaioed under the beading ** Shanks of Tools.” 
lo holding nna]l.drille made of steel wire or twist 
drills a email drill chuck must be fitted to the bit 
stock. 

A small solid chuck with a quarter inch hole may 
be made with a shank to fit the seven.sixiaeath holo. 
A set screw must be fitted to bold the shanks of the 
two sixes mentioned. 

Bottoming Toots, — Bottoming toeda are used for 
in k>cks, cutting out escutcheons, and are 
useful in other plscee where a cJubel cannot be made 




to opmate. The form of thw tool ie shown in 



fig. 14. It consisto of a square or round shank 
about threaBixteenths or a quarter- inch in dsametor 
snd about tax inches long. At one ond a wooden 
handle is attached, and the other end is bent at 
ID angle which is about half an inch or perhape 
a mile more, aod on this angle is another one 
turned parallel with tN) shank aud which is about 
three-aig^tbs of an inch long. This is the cut- 
ting e&d and is fa^oned like Ibe cutting edge 
of a cliisel, and is about a quarter of an inch 
wale. The liottnai side, as it would l>e held foi use, 
is ground flat and the upper side bwutU'd liku a 
chisel. The cutting edge may bo square or loundtrd 
to siiH foiiud pl.icr-s as letting in tho bridlo of a 
lock. Thu SI ac given is that generally used, but if 
it l)c made about tw’K'O it will bu found very 

useful in leUing in rn'TOgorj rific barrels ; if the tool 
lie iiiodc larger .iiwl ixillow like a gouge it is very 
useful in letting in rouml gun bnrreU. In Icttiog in 
brook off straps It will be found lo take ihe place of 
.s diisid to some advantige. 

ChtTfutrintf Tools — TIjo tools used for fhequeriiig 
are very simple. Imagine a small saw, or rather 




two small saws about one inch or more long, twin 
at ihu end of a siiuiglit steU shank Tho form U 
given in Fig. Ifi. Tite ilouUe '«uw can bu made by 
tiling H w> onu thick saw ond Oku ( ulting a groove 
kngthwuw with it. In nsmg, entt first forins 
a groove and the <itlKs* Mode works ihe next cut; 
as tho fiist cut is fhiisUcd, aaoihor tnark u being 
mode while so doing. Tliis iosuich oqual width of 
the cuU. Care mu»t bv vxeivlsid in using thorn so 
as not lo tear tlic W(Kk 1. A fine cut, Kliarp edged, 
three square or a sm.ill Italf round HIv may be u:>od 
to Anudi tlie woik if ibs^irvd. 

/fipple Wnndus . — Two forma of nipple wrenches 
are one for square and tho other for two aided 
aipplee. The most servioeable of these are made 
from a ttraigbl rod of steel, with a cross han- 
dle and an opening at the opposite end to cor- 
respond with the square on the nipple. For 
the two-eided. a hole to receive the round part of 
the nipple where the cap on, may be drilled in a 
rod of ^eel and a slot filed octobh to rereive the 
shouldeia of Lhu sides. The squaie shouldered 
kind must have a bole drilled of tho diameter the 
square, and then being heoLed a square punch (»f the 
sisa of (be square is driven In, Tlic nipples usi d for 
Gorenireeat or military arms havo Lhe squares* lar* 
gcr than sportiog guns, aud the wrenches arc gen 
crelly mode of a flat pioco ot steel with a square 
bole made through from side to sidi; at one end at id 
squared to fit the tube. When made, harden oud 
draw to a blue color for tomper 

/triable Forge , — Thu following description of a 
''borne made” portablu forge shown in Viu- lfl is 
given by a contributor to the Blachsmilk Qr,d 
Wketlwright : '* In size it is twu feet square and 
thrM feet high , it U mode entirely of wo<h 1 ; the 
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bellows ace round and are sixteen and a hatt inches 
in size, covered then with the beet eheep skins. The 
bed of the forge consists of a box u inches deep. 
It is supported bj corner posts, all as shown Id the 
sketch. Through the centre of the bottom is a bole 
iix inches in diameter for the tuyere ; this is three 
inches in outside diameter^ end is six inches high. 
The bed is lined with brick and clay. It does not 
heat through. Thf bellows ara blown up by means 
of two half drclus with strjps from a bcKinlnmning 
across the bottom^ ull of which will be better under 
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stood by rcfcrouce to the sketch In addition to pro- 
tecting the bed by brick and clay, the tuyere b set 
through a piece of sheet iron doubled and properly 
isauod in place. The hood which surmount# the 
forge may be made out of old ^heet iron, and will be 
found e^cienc for the purpose. The cuunectioo 
between ilie luyc-re and bellows U a tin pipe." 

Viae Appendn 4 jes . — Thy best vise for general um 
is one made by C. Pai kct, Moriden, Conn., and is 
termed a '' swivel ' vise, To the bench is attached 
a round plat^ of iron, aud on this plate the vise 
turns to right or left as may be deaired. It is held 
in position by screwing up a nut by cioaxis of ahsu* 
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die undempath tlie bench. The jaws are of Steel, 
and a Rmall projection back of tl»e jaws, formed 
like a small anvil, is very conv«aiicnt for handing 
work or tn lay work upon for enttiug, working with 
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ptkk punch, et.*. The width of jaw's of No. M, 
the size that is most convenient, is throe and flv^ 
eighths inches, tho weight about thirty five or forty 
poumis, and the price about aght dollars, or iierliaps 
a btUe more. This vise is shown in f^g, 17. 

As the jaws of the vise where the steel Cae« 
come together are cut like a file and tempered, they 
will u'.txssarily mar or bruise the work. Pieces of 
brass or copper must be bent so as to be retained in 
place and at the same time cover the file-Uke suitace 
of the jawa Pieces of loelhcr, common belt leather, 
upon which a little beeswax has boeii spiead, may 
bo placed belwc-on the jaws, and by forcing thorn to- 
gether with liic screw the leather will be lebiined in 
plai r. tu holding barrels, Rto. ks.and fur stocking a 
fixture made like tho cut, Fig, :S, is best. Two 
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pieces of thin boani, or e ven two pioces <*f a wide 
bunel Rtave inay njako it. The c^pening is for tho 
purpose of “straddling" the siuaie box of the v« 
tliat vjicloses ilie screw. Nail a piece of w«>d about 
an inch and a half tlikk across tho bottona part, be- 
fore the opeaing is mode, and also nail a thin piece 
acroeslhe top 0/ the pieces, being careful to sink 
the Bail heads to as to not mar the work. l*he 
ends of the fixture must come even with the top of 
the Ttse jaws. 

Tor holding screws without damaging the heads 
use a pair of faLc jawe mad'’ of cast brea, like those 

shown in (Ig, 10. The heads bomg held in the in- 
den tatious fotmed along Uie upper edges of the fix- 
ture. For hiding rods or small s<|Uare piecee with- 
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out injury a similar pair of false jaws arc made 
which are shown In Fig. 20. 

For holding articles that are tapering a fixture is 
required like that given in Fig. il. The yoke claapa 
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Ac neck of the vise, and is held in place by a set* 
screw. The upright pin is received m iae yoke by 
taming on a screw cut fortl)e purpose, aiul by Uirn 
ng this up or down, the tnaDguUr piece at the upper 

part is made tu accommodate itself to tlic liei^hi of 
tho vise. II le bock angular corner of this piece has 
a bearing ag^iiiist tl»e jnw of the vise, and tlie open 
iug nude botivoon tbc other jaw oi tlie and the 
front of tliis angular piece will be tlie saiuo as the 
piece of work that is hold between (he two. 

SAcniAss of Tools . — The best two sues for slionks 
of tools are aL»out seven sii^tocn tbs ami about 
quarioidneh, Two solul chocks, fitted with selr 
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screws, may be made for the lathe, and they will be 
found sufficient for all kmd« of work. Jf iialfdnch 
octagon steel bo used foi tho l.irger size, a Ifglti^ihip 
turned off foraiwut an i(i ;h and a quart r. or on 
inch and a half, will maku the shuuk. Kruii this 
siso steel may be niado loige drills, roaincra. ooun* 
terainks, bullet c berries, riu. Tho ahanka of many 
other tools may b>* made to this standard. 

When a hit stock i« fitted to hold this si^e of alien k, 
the tools may be used either in tho lathe or by hand 
with the Ut stock. 

Octagon steel, a quailerdnch in diameter, may be 
used for smaUer tools, or lound sLc«d rod of this saw 
nmy be employed. For small drills and tools, tape, 
etc., it will bo found \*nry con *011 lent. No turning 
is necessary to fit to tho solid diuck. 

The common cheap bit stock, made from round 
etaol, may be selected, and tho square hole filled with 
a pieco of iron and then bi'orxd to make it solid. A 
hole thnn drilled to lit (lie seven 'Sistccoihs shank. 

A solid chuck U to be made to fit this, and drilled 
w ith a quarterinch hole to fit the smaller need 
ahanka This solid ebue k will also fit the chuck for 
the lathe. If barrel boring tools, quick boring 
reamen, be made with tlie larger eiacd shaok, they 
can be used both in the lathe and with the tut stock. 

CBAPTBS IX. 
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CHAPTER IX. 

TRE WOKK FEIfCH. 

Jifafertal for the Work Bsneh . — The first thing to 



do in fitting up a elmp is to put np n work banrh. 
£>o not make a rude afiairuf an un plane d plunk and 
a rough boaid, but lot it Rcnii thaL yem fitlcil up 
your bench for u^, and at the %’imo timo sought h) 
have it neat and durable. A pNink tno inches 
thick is heavy enough yet in iiomc lespccts it is 
light enough; for tho front portkm of the b^’ncli 
twelve or fourtei:n inrlicd U a good width. I'im> 
wood makes a very good bench, but as it is soft, it 
will obMHb oil, and in time will become block and 
dirty. As a remodyfor this, give it iwu or three 
coals of idiellac varnish, Tho best bench is made 
from a hard or sugar maplo plank that has been 
well seasoned and has been planed true in a planing 
machine. Ash wood dons very W'sU, so does beech 
Oak is not good; it absoibe grease and dirt readily, 
and if struck much with a hamruer will soon show 
splintcia, the fibres of Ih? wood easily separating by 
U>e blows. A hard maple pUnk has one ad van 
tage; after being disi arUdd as h bunt.li, it will make 
good rifle stocks; the yrais of uw will so searon it 
that it will be valuable. For th *tt part of chs beach 
‘-‘thai ii, hock of the two inch plank^use a boon 
ten or twelve inches wide. Select pine or any othe 
land that fanny may dictate. Cakculato the plant 
and board so that the width of the bench will b« 
tventy-twoor twenty ‘four inchea- 

Hou to Mokt iks Work Be icA - Knr Rupporte foi 
ibe bezkch use Sx4 inch studding, such ns carpenters 
use in house budding* Fin*, oak or any otlior ma« 
teria) will answer. Plane amcN3th on all siJea. For 
each support cot three pieces; two of the height of 
the bench , and one abou t am d ch ] css th an th e wid tb , 
so that when the bench ia made tho plank in front 
projects an inch or so m front of the supports. As 
the short p»H3S on which the bench rwls is four 
inches wide, cut away half of the thickness of the 
uprights of this width at the upper end. a&d cut 
enough In length to reouivo the short p>ece, when 
it is halved together— os is the term used -thus 
making it four inches thick when put in place. 
Fmten with nails or screws— the latti^r bsing ibe 
hf st fastening. To keep these uprights steady, nail 
a ^eee of boi^ about three inches wide, aod about 
twelve inchoa from the bottom, from trout to the 
rear upright. On iheee pieces a board or two may 
be pla^. wHb the other end resting upon a neigh* 
boring support, and it forms a con%*enient shelf 
upon whidb to place boxes and otltor thiogs that 
wiD sooD accumulate in any shop. 

The height of bench from the Boor may be about 
two feat and ten inches and a half. This will be 
found io be UiB moet convenient height. 

Piling ike Vise to Place. — In putting the vise in 
place, fix it on the bench farenough in front so that 
if a gun stock or barrel were held upright in the 
jaws H will not touch the bench. If there be a 
window in front, put it a little to the left of the 
^nndow. The light will thrn shine more on the 
right side of the vise, and consequently it will be 
more easy to distinguish lines or marks that may 
be mads on work held in the jaws, ag it is more 
cODvenient look on the right side of work io soe 
what is being done than on the left. The height of 
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tlM Tiia ftt the top of the jawe should beoo a krai 
with the elbow of the parson who is to work si it. 
In no insianco try to work with the jsvrs of the Tka 
higher thu the elbows as the workman ataode erect 
before it. Tbs i^aaaon is this: as Che workman 
grasps the file handle in the right hand aod the 
point of the file in the left, the arms are in a natufal 
position, and can be thrust forward and brought 
beck in a borisontal line, [f the elbows were to be 
imiaed from the nainral position the bohaontal for- 
ward and haok motion could not be made with 
facility. 

Pkos /or Drouer.— A few incbas to the right of 
the Tile it the best location for a drawer. This k 
genetmDy opened or drawn out with the right hand, 
and when so placed can be readily opened with chat 
hand without stepping to one sida 

TV Onn Braa.—A gun brace, as shown m Fig< 
fl, ia made from a piece of inch and a half or two 
inch plank, with its upper edge of a height about 
an inch lees than tbe height of the riae jaws. It k 
hinged or pivoted by a single screw passing ihroi^ 
tbe end of the bottom extension, t h * s screw pamiag 
into the bench, the brace tumii^ freely apon ik It 
can be swung aronnd back out of the way, and when 
needed for use ia tuned in front, and is ready to 
support a banel or gun stock which is h^ in tbe 
▼ise. This braes ia put to tbe of the vke, but 
if another one like it is put in the kft aide it wlU be 
found useful at times. 

In cutting out guMtocks from tbe plank, bm&j 
times pieces of just tbe ri^e form tot tbeee braces 
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will be found among the ** scraps’* that will be 
made Tbe shape is of little moment eo long as 
they are of tbe proper height aod have an extension 
through which to put the pivot screw. 

7b Deadm tho Now of Hammering.— Jh shops, 
eepedafly if the work* room be m an upper story, to 
deaden the noise of hammering, etc. , put pwee of 
rubber under the lege of work benches, the feet ^ 
lathee, anril-block, etc. If rubber cannot be ob- 
tained, any woolen texture as felt or thick knm- 
made doth may answer the porpoee, but not with 
so good reenUe as tbe rubber. The anvO may be 
set in a tub made by cutting off the top of a barrel 
to tbe right beigtb and AUiug it nearly full of 
sand or earth. 
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CHAPTER X 

ON WORmO a IBON. 

Eand^Forging.—Two ratee of beat dgu« in thie 
oper^on. If the object is merely a enjootbing of 
the surface of the iron, the “cherry- red heat,*’ eo- 
ealled, ie tbe rate wanted. The work of emo^hing 
ie performed by itriking lightly and evenly with the 
band'bammer, uniol the deairod condition ie eecuied. 
The same degree of heat b employed where hammer, 
hardening the iron ie one of the objects to be ob- 
tained ; in this case tbe blows with the hammer 
must be heavier than in tbe case flret named. 

If the forging ia to extend to a material change 
in the shape of the iron, the rale of heat must be 
much higher ; it must bo increased to what smiUiB 
call the “ white flame heat. *’ The hainznering muet 
be iDudi heavier, of course ; if the piece ie large a 
sledge hammer must be brought into requisition. 
But fbe gunsmith will seldom have work heavy 
enough to demand the aid of an asaistant with a 
sledge-hammer. 

“welding” or “sparkling heat* 
is inquired iu this process, which is a higher degrta 
^ heat than either nsroixl i n the f c rgoing. In «c,up« 
lag this heat, ths inetal is brouglit nearly to a skla 

of fusion i which eonditioa is nude known by its 
sparkling, and prssoDtlng the appearance of being 
covered with a gUae, or a fresh coat of vsmi^. So 
soon as tbe two pieces of iron to be welded together 
have both atUined to this necessary degree of heat, 
they are taken from the fire with tbe utmost dis- 
pelch, U>e scales or dirt which would binder their 
inoarporekon ecraped off, placed in contact at the 
heated point, and hoxiunered until a union has been 
effected, and ao eeam or fissure remains visible. If 
the first effort fails to unHo them sufficiently, they 
must be reheated aod rebammered until the d^red 
end is secured. 

Ihe fire for welding should be free from sulphur ; 
and the iron, while besting, should be tsken out 
now and thvn and spnokled over at the point of 
g ro a t e o t beat with pu^eicd gloss, or with pow*dered 
borax. A amall pruportion of sand or powdered 
clay is sometimes mixed with Lbs borax. These ap< 
plications (end to prevent ths iron from rtinnisg or 
burning, and they are suppoeed to assist the adhe- 
sion when the two pieces aie brought together in 
the act of welding. 

Hatritning /ron by Hannering . — Iron may be 
banlcned to tbo character of a pretty fair spring metal 
by simply hommeiiiig it tboitxighly w-hile in a cold 
•late. Ifaoy of the cheap spiral springs in use, aa 
thiae attached to small bells for the porpeae of 
imparting a vlbiatory motion, are hardened or 
•tiffeoed in this way. They are firat cut from soft 
sbaet-iroD aod then baminsred lDt>* the required 
hardness. Some beat to a cherry red and hammer 
to and after entire coldness. 
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Com - Hardtnxnq. — The var^ouB parts of 
mountings, such as guards, bee] platee, etc., and 
the different parte of locks, such as hammera. Uicd* 
bfers, triggers and plates, as received by the gua* 
imitb from the manufacturer or deei^ In such arti* 
cka, are generally in the rough or partially tin ishod 
condition. Many gunacniths, particularly Iho^ io 
the country, where there is tcore or less a class of 
cheap worki finish up these parte w*tih a hie and a 
little hand polishing, and when the work is put 
together hand it over to the ca^Uuner. Not only 
tumblers and triggers, but even sears and tubes are 
finished up in this manner. As Uiese parts are 
.ilmoKt always ciuido of soft iron, the resiUt is they 
soon wear and have (o be repaired 

The guDSTsitb who does good work will thor- 
oughly cass'hardpn Uie parts when they ire rHtad 
and hnishedi and by so doing wilt tarn out a really 
good piece of work that will wear as wel. as hard- 
ened steel. Why the majority of the trade do not 
case harden their work cannot very well be ex- 
plained, unless they aiv ignorant of theprrh*eASor 
do not cai« to he put to t lie trnnhlr^ of doing it. It 
is true it may be made a tedious job or a quick und 
easy one. 

Borne gimamith^ when such work is fiuished, 
heat it red hot, smear it wu)( prusiuU’ of potash or 
cytvnido of potassium, and while hot> plunge it into 
cold water, letting ii chill. This produces a super 
flcially hardened snrfore ihot U not "idciri deep,** 
and as soon as this surface becomes abraded will 
wear away rapidly. 

If the case-harderung of the expert manufacturer 
be examined, it will be observed thui the surface of 

such work has a Anc grayish appearance, and ia 
many places mottled with colorad tints tiiat are 
pleasing and beautiful to tho mechanical eye. It 
will be further observed that Che hardening is of 
such depth that it will wear for a long time. In 
fact it will wear better than hardened steel. The 
condition of the material is that of a hardened steel 
surface stretched over and shrunk upon the iron 
body of the work. It is stronger than steel, for it 
has the tenacity of iron for its interior. It has the 
advantage of steel , inasmuch an ii mar be bent 
when cold to a limited degree, and when so hard- 
ened will not break as readily as steel. This prop- 
erty of bending is not confined to all artiel^ as 
they may case-harden entirely through, and then 
they win be very brittle and easily br>)kpn, but by 
drawing them to temper after hard<4iing, in the 
same manner as a tool is drawn to temper, thev 
may be of any hardnef« desired. 

A good woy to Cqso- H arden. — The easiest and 
perhaps the best way to case-harden gun work is to 
have a number of short pieces of common gas pipo, 
such as will ba adapted to the sire or quantity of the 
work, and have one end of these pieces securely 
idugged or closed. One way will be to heat the 
pipe and close by flattemog the with a hammer 
on the anvil, bat it is a alonchy way of doing it. 
A neater way is to have a gas fitter cut a thread in 
the pipe and then screw in a plug, such as are used 
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to close ends of gas pipe ; if sucli cannot be obtaiccd, 
drive in a cast-iron plug and upset the end of the 
pipe 90 that it will not readily ojme out. In ihe^ 
pieces of pipe place the work, packing it well with 
good, tine bone-dust, soch as is used by farmers for 
fertOixing land. Be careful to so pack that the dif- 
lerent pieces of work will not touch each other. 

Stop the open end of the pipe with a cover, bat in 
soch a manner as to be readily opened; place the 
^pe and its conteuts in a good fire, letting it remain 
at a red hsat fur fifteen mimiteft or more, dependent 
t^on the thkcknees of the articles or the depth they 
should be haidened. Remove from the fire aod 
4|ui^ly empty the contents of the pipe into a pel ) 

^ cold water. 

If pieces of gas pipe cannot very well be obtained, 
UnniMea from old carriage hubs may be used in- 
stead. Plug up the small end, fit a cover to the 
laige end and uee as if it were gas pipe. As thM 
thimbles are made of cast iron thry will not bear 
the rou|^ uags nor the best that wrought iron will 
withstand. Oommon cast mallaablfi iron makes the 
beat rscsptaclea to contain work for ease-hardening. 

Articles of malleablo iron and cast iron are as 
aasily case-hardened os wrought iron. A poor qaal* 
tty of steel is benefited by the operation, as the 
metal imbibes carbon in which ii was bofore da- 
fleisat. 

JIbfsrwtt /or CaM-HardcnifUi,^For cuee- harden- 
iag, bone-dust is the article most readily uliiamed aiwi 
it is clasn and neat to uso ; but it will not product 
the moiilad tints that charred or bumud leather will 
give. The leather may be prepared by cutting up 
old shoes or boot!<, putting thorn in an <dd pan and 
setting the tna$9 on fiis. Let ii bum until it is a 
charcoal that will readily crumble in pieces by using 
a little for s Grind Oils charcou] tii a fine powder 
by pouinting in a moiiar or by run Ding it through 
an old coffee or spice milL Pock the work w'ith the 
powder, the same as bone-dust. Bone black may 
be used the ssnoe as bone-du!;t, but it U not very 
satisfactory in its results. It is al^o dirty to use 
aad to havo around a shop Ivory dust will also 
answer the same purpose as bonc-diu»t. Gun 
guards, streps and long pieces of work wlU bucoxne 
shorter by case hardening, and it is l>e<:t not to fit 
such jdeces into the stock uutll after they are hard* 
env-l. If it be desired to have a portion of tho work 
left soft and the other parts hardened, securely 
cover the places to be left soft, with a coating of 
moist day, and this will prevent the hardening 
material from coming in contact, and, consequeuLly, 
it will have no opportunity to absorb carbon and 
harden when pot in the cold water. 

It may also be olieervcd that articles that are case- 
hardened wSl not rust so readily as those not so 
treated. 

II tbe articles be quite thin and there be danger 
of then crackmg by buddtu chilling, the water may 
ba warmed a little, or a film of oil may be spread on 
tha water which will tend to prevent a boo sudden 
CMitreotion of tbe articles while cooling. 

If it be desired to have the work preseut the 
colon or mottled tiote as seen ou some kuida of 




POOR MAN'S JAMES EOKD Vol . 3 

caa^ ardaned gun woik, surfsxx of th© wort 
before being put in the recepUciM containing th© 
bfflnk leather, must b© nicely polished aod then 
buffed or burnished. The higher the finish tb© 
mere bnlliant will be the colors. 

In using prusiate of potash to harden, the 
potash must be finely powdered, thb work heated 
and dipped in, or if the work be large the potash 
most be spread over [t The work must be hot 

Dough TO fuse the potash, and if it become some- 
what cold by removing from the fire it muet be re- 
heated, removed quickly from the fire and quenclked 
in cold vra' r. 

Another way to Case-ffarden.—CoUoct sneh arti- 
cl« of animal origin ae cows* horns, or hoofs of 
either cows or horses, or leather trimmings from 
^ut the shoe- shops, or old cast off boots or sh oenaod 
bora them until sufflciently charred to admit of 
essiJy pounded into a powder. Having finished up 
the article to be hardened, ready for the final poUsh, 
place it in an Iron bor, and surround it completely 
on all fiidee by a packing of the powder. Pour into 
the box. until the powder is made moist, a aatu rated 
solution of common salt in \)rine. Next close the 
box and seal it unia airtight, with wet and wed- 
worked clay, then pat it into the furnace and blow 
up gradually until heated to a cherry red. Don’t 
run the beat any higher, but hold it at that about 
five minutes, then tako out and plunge at once into 
the Rise k -tub. 

By this means a piece of soft malleaWeiron isten- 
doted as hard as hardened steel. Some workmen 
contend that the salt solution is of no particular im* 

just as good resulu will com© o( 
packing in the animal charcoal aloae. The iron box, 
though very convenient w'hon a good deal of ca 8 s> 
hardening U to be done, is not an absolute necessity. 
If the article, surrounded by the animal chareoal, is 
incased in a ball of stiff and well.worked clay, and 
then exposed to the proper beet and f? lacking, the 
rwulla will be th© same as if heated In an iron box. 

Another /Vmulo.— In earlier times, when gans 
were more in use than either agricnlturaJ or me- 
chanical implements, and there was a guaHmith’s 
shop at almost every cross-road, they had a way of 
case-hardening that was much more simple than 
either of the forego iog, and yet quite effectual 
Scrape of old leather, as cut from old boots or sboee» 
were tighdy wrapped and tied around the piece of 
iron to be made hard, to the extent of several tbi<^- 
nesses. Around this waa placed a layer of sand and 
salt in equal proportions, to the tbickueas of half an 
inch. The eand and salt was dampened with water 
to make it etick together. A layer of plastic clay, 
an inch in thickness, waa worked around the whole, 
and the baD, 90 made, was exposed to heat at about 
tbe cherry-red degree, sufficlozitly long to consume 
the leather, when it was dropped iiuddenty into the 
slack-tub. 

Sttti Another FomttUa. — Make a powder of pul- 
verized pru&siate of potash, sat-ammoniac and salt- 
petre in equal parts. Heat the iron to cborry-red 
and sprinkle thoroughly on all sides with tlie pow* 
der, then ImmcdiaUly plunge into th© alack -tub. 
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Some onilbs contend that tho pulverised prussiate 
of potash, used in the same way, is entirely effec- 
tual without the otbei togredien&s. 

To Ohio Coot Iron . — Make a yowder by pulveris- 
ing together, salt, 2 lbs ; saltpetre, I tb. ; ahiui, | lb.; 
ammonia i ou., and salts of tartar, 4 ore. Heat 
tbe iron to chKiy-red, sprinkle thoroughly with the 
powder and then plunge into cold water. 

Another Jfode. — Make a solution by dissolving Id 
10 gallons of sort water, sail. 1 pedr; oU vitrol, ^ pintj 
saltpetre, fib.; prussiate of poUsh, f lb , and cya- 
nide of potasMum, f lb. Heat the iron to cherry-red 
iud plunge at once into the cold solution. This 
makes cast iron hard enough to cub glass, and is the 
method usually resorted bo for hardening the cheap 
caat-iroD glass cutter^ now so common 00 the mar- 
keL 

To Soften ^^oiu^ki Iron . — Keac the iron vrith a 
^ow blast to a dark-r^d, then pom* upon the bam* 
ukg coals half a pint of fiuoric acid. Keep up the 
bliist gently, without incroasing the degree of heat, 
tULiJ allsjgn of the acid has disappeared, then lay 
out th© iron to cool gradually of iUelf. 

AUoy/or ISUiTig Holes in /pon.— Malt kgelber 
nine par^k'ad. tw<i p.ir^s nr.runony .■undone pari 
tnsmuih. Pour into the holo while in a inuuttan 
state, or dn^e iji while ti 10 ijoii i& l)0t. 

This alloy posse^ies the pi.ru hariiy of expanding as 
it cools, consequently the plug tigbtetis as its tem- 
perature falU. 

To Hartlen /ro»/orPoffs/«a(r.—PuK*t*i it© and dis- 
solve the fuUosviug-namcd aiiiclrs in one quart of 
boiling water: blue vitj'ol, i ouncw*; burax, 1 ouncs; 
pmsiiafeof potash, 1 ounce; clurousl, 1 ounce, sad 
common salt, i pint. Add lo this 1 gallon raw lin- 
seed ml Having finished up the aniola ready for 
poltthiog, heat it lo a cborry.iad. and planga into 
the mixture; a rapid stirring of the mixture should 
be going on at the time when the plunge is made. 

This preparation hardens the iron to such a 
gree that it takes and retains polish almost equal Co 
the best of steel. 
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Hand^For^ng Stoel . — In tb© main this does not 
differ matorially from tb© same work in iron, Bpeo 
in] care must he exerdaed to have th© fire clear of 
sulphur, heoco charcoal is the best fuel to nss. In 
cases where the use of bituminous coal cannot be 
avoided, th© fire should be blowed up for ssvsnl 
minutes before potting in tb© steel, to drive off tbe 
sulphur. 
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Stoel to be forged should uot be heated to bo high 
& degree ae i& employed for iron; for ordinary' bghi 
work a little above a cherry red is enough. U does 
not work under a high degree of heat; and, to 
make amends, it can be worked much colds than 
iron. In fact, it is always best to hammer it with 
light blows until the red color of the heat baa en* 
tirelj disappeared, as thia improves its texture by 
adding decidedly to the closeness of the gram. 

Wilding Steel.— The cooiiDfMi method employed 
forwelding Iron to iron is often laaoHed to for weld* 
log steel to steel, but a great deal more care is neces 
sary to success in the Utter than in the former case. 
There must be much precision so far as relatm io 
the rats of heat, as the margin for variation is ax- 
tremely small. If the temperature is not high 
enough there will be no adbesioQ, of course; and if 
it attains to only a few degrees above what ie ac* 
tually necessary, the steel cither and k 

mined, or is ruined by going into an una*orkabtc 
condition known sa ** burnt.'* It Bomettmes be* 
comes necessary to weld steel and iron together ; 
this may be cffecLsd by the same process as that 
employed in vrelding steel to steel. Hone but work- 
men of thorough experience would be apt to suc- 
ceed in either caae., on the old plan of proceeding the 
same as in wolding Iron to iron. 

Bat steel may be more easily welded than on the 
old plan by the employment of certain welding com* 
pccitiona One of them coodsts of half a pound <d 
saltpetre dissolved in half a pound of oil of Tiinol» 
and afterwards added io two gallons of soft water. 
Heat ihe pieces to a cherry- red, then plunge them 
into this composition; after which proved to reheat 
and weld in ihe usual way. At the welding the 
etrakee of the hammer should be quick and light. 

Another composition is mads by pulverixiiig to 
gelbsr ten parts of borax and one part of sal-aouBO- 
tii^ Thoroughly melt the composition so mads in 
an iron pot, then pour out upon some level surface 
to cool. When cooled grind to a fins powder. Heat 
the pieces of steel and sprinkle this welding powfisr 

over them; then retiim to the fire, and again beat 
up, and it is ready to go together under the ham 
mer. 

Some situ the claim to weld .*«teel successfully by 
dusting over the lieated pieces a powder composed 
of clear white sand, 2lbe., and piaster of Pans, 1 Ib.; 
then reheating and proceeding in the u&ual way. 

In welding eteel to iron tbs foregoing processes 
are employed the same as if both pieces were steel 

Ttmpering.—Uis^ixhQ eteel to a bright cherry-red, 
aod plunge it at ont.e into cold water, It will then be 
as hard as tire and water could make it. and too 
hard for anything except hardened bearings for ma- 
chinery, or for AO me kind of IrDpIoments necessary 
to be extremely hard, as tools for cutting glass, and 
the like. In this coodluon it ia almost as Iwittle 
as glass itself, and hence would not stand for most 
of ihe uses to which tempered steel is applied. Ite 
great degree of hard nesa moat, therefore, be reduced 



to the proper standard, depending upon what it is 
to be uaad for. 'Htis la done by heating and closely 
obBerving the resulting colon aa they appear upon 
the metal. If the piece under procsea is an edge- 
tool of considerable bulk, only the cutting.edge, 
and a little beck of it, is plunged into the water at 
the hardening, the rest of the implement being left 
still hot. It is then held into the light and oheerved 
cloeely, when the different colon, Indicating the dif- 
ferent degrees of bardnem, will be seen moving 
elowly, one after the other, down towards the edgA 
driven by the heat aiUJ left in ihe part of the metal 
not phmged. When the color wanted has reached 
the edge, the sntire piece is plunged into the slack- 
nib, which ateps further action of the beat, aod 
flstabliahee the required degree of hardnes exactly 
where it k deeired. But very light articlee aod im- 
fdements cannot be tempered in tbis way, as they 
will not retain sufficient host to drive the colors; it 
vrill be necessary to reheat them gradually m somif 
way to make the coloie move. Very light pieces, 
as drills and the Uke, ars best tempered io a spirit or 
alcohol lamp ; after h.iving been hardened they 
should be held in the flamj of the lamp a little hack 
of the point or cutting-edge, which will suable the 
operator to note the movemt-Qi of thi< colors. In 
this case bis aciious, so far ns the colors are con- 
cerned, will be governed the samo as in Uio other. 
Small articles to l>e tein|M>i\!Nl id ike all over may Imi 
placed upon a bit of sheet iron, after hardening, and 
tbeiron held over ihc firo of the forge, or directly 
over the Kamo of the lamp, uniil the required color 
has appeared, when they must be quickly plui^ed 
into the water. On large articles ihe colors will be 
often so strongly marked as to be readily seen oo 
ibe surface of Uie me la), rough, just as it 
from the hammer, but in smaU.artioles they will be 
somewhat faint; hence it is best to give small arti- 
cles a aliglit polish before exposing them to heat for 
drawing the temper Nine shades of color will pre- 
sent themaelves one after the other as a piece of 
thoroughly hardened ateel is exposed to gradually* 
increasiag heat They are: 

1. Very faint >ellow, appearing at a temperature 
of 490^ Fahrenheit. If slacked at this color, the 
piece will be Tory hard, having a temper admira 
bly suited to drills for working in hard metals or 

stone. 

Kale Riraw* color" 451 1 ". S(iQ very hard, suit 
able Cor the faced of hammers and anvils. 

3. Full yellow — iru’. Sheam and scissors. 

4. Brown— 490^. Gravers and turning- tools for 
bard metalfi; also percussion-lock gun tal>es. 

3. Brown, with purple spots-- 61 0^ Wood- work- 
ing tools and most of the steel parts in u gun-lock 
with the exci‘pLk>u of the spting^ ; aUu knivee of 
all sorts for cutting 'wood. 

€, Purple— 538'^. Butcher- knives and other flesh- 
cutting implements. 

7. Dark bhtts— 550^. Tools requiring sirong cut- 
ting-edg^ -without extreme hardness, as case- 
knives 
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ft. Full blu6 — 560*. 0hoppiD^«4kZ6S. 

9. Ornish blDe,T6rgingoablAck— 600 *. Spriocft, 
aaws, flworda, and the like. 

Various other methoda of tempofing steel are 
sometinMa recommended, ai wiUi oils, taDow, lead, 
mercury and divert Bolutione; but since the matter 
of-fact gunsmith will And use for none of them, it 
is not deemed proper to encumber this book with 
anything further on the subject of tempering. U 
might be well to state, however, that the hardest 
decree to which steel can be broo^t it secured by 
lieating the piece to a light yellow and instantly 
plunging It Into cM mercury. 

To Restart Burnt" Sfeel.— Puleeriaa together 
two parts horn ot hewf fllinga; one part sal ammo- 
niac; one part rharcoal, and oue part common sodx 
When thoroughly ground together, work in tallow 
enongh to make a kmd of wax or paste. Bring the 
damaged ateel to a bright cberrr-red heat, and then 
oorer with the paste, learlng it to cool gradually. 
The process may be repeated sereral times with 
profit if considered necessary. While a piece of 
badly-burnt steel may not be entirely restored by 
this process, it can he much improved. Sntire ns* 
tontlon IS Bcaroely possible. 

wdaneafm^ Stttt. — Heat the steel to a cherry-red 
in a charcoal fire, the last thing to be dune before 
quitting work at the foige for the day or oigbt; 
then smother the firs down with a thick layer cl 
ashes or sawdust, leariog tbe steel in, justaa healed. 
Lei so remain until the fire is all out, and the < lied 
enUrely cool, whiob will require se nml boars. Some 
smiths uee a piece of gas-pipe ia which to heat mall 
steel articles for annealing, claiming that liis ^aiy 
advantageous. They poi the piece into the pipe and 
heat to a cherry red, looking in occasionally to ascer- 
tain when it has attained to that temperature ^ then 
they cover the fire, pipe and all, and leave it to cool 
M in the other case. 

To Blue iSfeei.— Polish the article to be blued, then 
place it upon a stiip of sheet iron mad hast slowly 
over a forge fire or lamp, until thedeeired Mue color 
appears. Let cool, and the color will remain pec* 
manent. 

2b Remove Blue Color frtm Steel. —Imme tea for a 
fewminulee in a liquid oompoead of equal parts mu- 
riatic add and oil of vitriol Rlase in pure water and 
rub dry with chamois skin or some kind of softolotL 

Tempering Knife Blades, — To heat (he blades lay 
them in clear charcnal fire, with the cutting edge 
dot4mu»ord!i, and heat van* ^low'ly. It iA net partic* 
ular rf the back of the blade, which ia uppermost^ 
IS so vciy but OL iiq(. Harden in clean luke warm 
water. If many blades arc to be hardened at once, 
lay a number in the firo and remove one at a time 
as they are properly heated. To temper, brighten 
(me side on a grindstone or emery wbe^ so that the 
temper color can be a*xn, and lay the blades in the 
fire, or an an itxjr; plate heated over the fire, with 
the bocks down and the cutting edges uy^nsioj:^. 
On the plats place wood ashes or fine sand to help 
keep the blades in proper position, and also fadlitate 
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even drawing. Wlien the proper color is seen on 
the brightened portion of the cutting edge, remove 
and cool in cold water. 

When an extra tough blade is wanted, after it is 
hardened, handle it so tliat it wiU not draw any 
lower after removing from the fire, and let it cool 
without patting in water. 

L^g blades, whon they are being drawn, can be 
straightened, if necessary, by putting them between 
two pina in the anvil or pine fixed in an iron block 
and bending between these until straight, wetting 
(he blade with a cloth or sponge saturated with 
wafer, when the blade k» thos straightened. Sur« 
prising as it may seem, when hardened steel la being 
drawn, it can be bent to quite an extent, and when 
cooled will remain as bent. File iT^kers stmighten 
files in this manner. Sword bUdea and blades of 
butch art* knivea nzulBrgo Uie B aw proems of man- 
ipulation to be made straight. 

JTke Lead Bath for Tempering. — Among the 
many secrete of tempering k the employment of 
the lead bath, which is aimply a quantity of molten 
lead, contained in a sniiabls receptacb and kept hot 
over a fire. The uses of this bath are many. For 
instance, if H be desired to heat an article that is 
thick in one poi'tion and thin in another, every one 
who has bad experience in such work knows how 
difficult it is to heat the thick portion without over* 
heating the thin part. If the lead bath be made 
and kept at a red heat, no matter bow thick the 
article may be, provided suttcitmt time be given, 
both the thick and thin parts will be evenly and 
equally heated, and at the same time get no hotter 
than the bath in which they are immereed. 

For beating thin catting blades, springs, surgical 
instruments, softening the tangs of tools, etc,, this 
bath is unequaled. 

If a portion of an article be required to be left 
soft, as the end of s spring that is to be bent ot riv* 
eted. the entire may be tempered, and the end to be 
soft may be safaly drawn in the lead bath to the 
lowest point that steel can be annealed without dis- 
turbing in the least the temper of the pari not 
plunged in the bath. Springs, or arUcles made of 
^rtng brass, may be treated in the same manner. 

One great advantage In using the lead bath is that 
there la no risk of breakage or shrinkage of the 
metal at the water line, as is often the case when 

tempered by the method of heating and chilling in 
cold water. 

As lead slowly oxidizes at a red heat, two methods 
may be used fco prevent it. One ia to cover the sur- 
face oC the load with a layer of fine charcoal or 
even wood ashre. Another and a better plan, when 
the work will admit of its use, is to float on the top 
oi Ae bad a thin iron plate, fitting the vessel ia 
which the lead is contained, but having a bole in 
toe centre or on one aide, as most convenient, and 
ttige enough to readily admit the articles to be tem- 
pered or softened. 

Test for Oood Break the bar of steel aod 

observe the grain, which in good steel should be fine 
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and present ft silvery look, with Mmetimes aa eX’ 
foliated or leaf- like appearance. One of the best 
tests of steel is to mml^ a cold chisel from the bar 
to be tested, and when carefully tempered (be care- 
ful not to overheat), try it upon a piece of w rought 
iron bar. The blows given* will pretty correctly tell 
Us tenacity and capability of holding temper. 
member the temper you gave it, and iMt proves 
u>ugh and st;rviceable, take this temper as & guide 
and temper other tools in like manner. Inferior 
steel is easily broken, and the fractore presents a 
dull, even appearance, which may very appropri- 
ately be term^ a lifeless look. 

Eiching m an etching solution Iff 

pulverising together sulphate of cop per, ono ounce; 
alum, one-^uarUir ounce, and common salt, ons-half 
tempoonful. Add cue gill strong vinegar and twen- 
ty drope nitric aoid. Stir till thoroughly diae^red. 
^ish up the metal to be etched, and then cover its 
polkhed surface with a thin coating of bees-wax. 
IhU can be accompUabed with neatness by simply 
heating the metal till the wax dows evenly over its 
surface. Now draw upon the wax, cuUiog cleanly 
through to the steel the figure you wish to etch; 
then cover the figure bo prepared with the etching 
BoluUon, and let stand for a short tin>e, depending 
upon the depth of cut desired Finally nose oA 
with clear water, and then remove the bees -wax. 
It will be found that the eolutioa has cut into the 
surface of the steel wherever exposed, leaving uo* 
touched all parU covered by the wax. 

Very good etching can be done by applying, on 
Che foreg<^ag plan, nitric acid alone. Etching 
offers a good method of cutting a man’s name on hie 
gun or pistol. It works on silver or brass the seme. 

CHAFTB za 

OeirflBinBBcLVB,OovmAS»BiUM 

ToFMfiaSklvw 

UfMnwoteConww Brws 

^ Wort kiK 

TsOmteM 

TeBmlroa 

OEAPTER xn. 

on WOBX 0 TO Of sn.vsA, corpca asd 

7b Fbrpe SUwr.^n^ gunsmith will not have 
much to do with allver In the work of hU trade, 
though insUncea may occur now and then when be 
will be called upon hs make or repair mountings or 
oniamenia for gun-stocks formed of this meCal, and 
also foresghts, particularly for the old fashioned 
Eontucky rifle. 

la shapmg silver under the hammer no beat will 
be neceeaary at the hammering — it would do no 
good. The metal ia so malleable that it may be 
drawn into almost any shape by simply hammering 
cold. The only trouble liable to come up in this 
kind of work will be the hardening of the metal un- 
dor the infiuenoo of tho hacumort but thw trouble 



may be pretty effectually removed by heating the 
ailvev torednaea, and then letting it cool gradually 
of dealf. Care must be taken not to heat it too 
miKb above the first ^pearance of red, as ii malts 
quite easily. 

7b Btitier. — flils it down to ttie shape de- 

aifsd, then dress with a fine file; then work over 
Iboronghly with a burnisher. Next buff ii off with 
roitSD stcoa, and if a particularly fine finish ie de- 
lifod buff again with rouge. 

Light FUUtfor Copper or Braes. —Dissolve silver 
in nitric add by the assistance of heat; put some 
pieces of copper into the solution and immediately 
the silver will be precipitated. With fifteen or 
twen^ grains of tbs precipitate thus ob tamed mix 
half a drachm of alum and two drachms each of 
carfcar and common salt Pulverise wdl together. 
Having thoroughly cleaned the surface to be plated, 
nib ii well and hard with the mixture, usings bit of 
chamois aldn, until it presents a white appeamoce. 
Next polish off with soft leather until bright. 

Diferior as tt)is kind of plating would seem, it 
wiS wear a kmg Urns. 

7V> CZscm Silver , — Wash with a little spirits of 
ammonia reduced in strength by twice its bulk of 
pure water, than rub dry and bright with soft 
leather. No kind of polishing powder will be nec- 
maary. Some workman clean silver by first wash- 
ing it over with diluted muriatic add, then immedi- 
ataiy coveriDg the surface with dry prepared chalk, 
then bmshing off and rubbing clean with a bit of 
d^amois skm. It acts very well, but care must be 
had to gel the add thoroughly cleaned off else it 
will have a tendency to soon tarnish the silver. 

7b Woric Cbpper.-^This metal Is almost as malle- 
aUs as silvsr, and works very well under the ham- 
mer in a oold stale, Heat adds nothing to its malle' 
abilty, though, as ia the case of afiver, expoaure to 
a low d^ree of heat, followed by gradual cooling, 
softens it romewhsi when it has been rendered bard 
end brittle by long hammering. It polisbee very 
well, bat does not long retain its polish and hrillancy 
on account of its diepoaition to oxidise. Heating 
increasoe its oxidation; repeatedly heating and cod 
ing would soon wear it entirely away. 

7b Work Brxsss, — thia material is a combi natioD 
of copper and xinc, and since one Is not so malleable 
as copper, it renders the brass less malleable. Nev. 
sKhelesB H forges out pretty well under the ham- 
mer, In a cold state, the only condition in which it 
can be eo worked. Hammering increases ita hard- 
nefts with gr^t rapidity, soon converting it into a 
very fair spring metaL Brass springs arequite com- 
hksi — they are all made by repeatedly hammering 
or rolling the metal while cold. As in the case of 
both Sliver and copper, beatmg and gradual cooling 
removes this hardness. This is the plan for soften* 
ing usually, recommended in books on working 
metals, but no advantage will he found in aHaa 
from the gradual cooling in the case of mtber silver, 
copper or brew. T%e custom ie to heat the metal to 
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the lowest degree that would show redaeas andtbeo 
plunge it directly into cold water. 

Tc C<ist £r<m. — The guisxnith inay occaaonaQy 
dod itnecesftary to cast something in brw. This he 
can do without trouble, as brass melts quite easily. 
The mould should hare vents at or near the top to 
admit the free escape of air as the molten metal 
runs in to take its place; and it ia alwaya best, if 
possible, to arrange so that the metal will enter the 
mould near the bottom and rise up In the filling. 
Without such an anangement there is danger of 
sir bubbled remaining under the TiH tf il and spoiling 
the casting. The metal should be hmted only to a 
degree high enough to of fiowliig freely and 
no higher. 

Tb /fOA. - — dean and poliah the ino 

thoroughly^ being extremely careful not to touch its 
surface with the fingers at the finishing; then plunge 
it into molten braes. Take out immediately; a 
thin coating of bcase wtn be found corenng the 
iron, which may be polished or bomiibed, giring 
the article the appearance of solid braes. 

Tb Cison Brass.— To half apiot of soft water add 
ope tablespoonful of oxalic acid. Wash the article 
adih this, then oover with prepared chalk, brash dry 
sod polish with chamois skin, as in cleaning aflrer. 
The solution may be bottled and kept on hand fot 
uee as wanted. 

7b Soidtr Bfoss.— The prooeeM in soft 
are the ssme for all metals, full inatraetions for 
which may he found in Chapter Yfv Sard 
■oldertng (see also Cbapteb XXXIV) is 
different, and in the case of braes it is somewhat 
different on account of the low degree of tempera* 
ture at which the metal nmlta. The eolder moet 
commoniy need is compoaed of two parte of corn* 
mon bras and one pait of noc, melted together. 
Beduce yonr solder to fine bite by cutting or filing, 
and then mix with sal'ammoniac and t^ 

two latter having bera pulvsriied together in equal 
psj ti and molsteaed with water to forfii a kind of 
paste. Carefully cl^an the pieces to be joined, lay 
them together, place the soldering compound along 

the upper edge of the joint, which must be I wM 
vertically, and then heat gradually over a charcoal 
Bie until the solder is seen to run down between the 
pieces. The instant the solder is seen to run re> 
move the work from the fire, tap the work gently 
with a small hammer to jar the solder into all mter* 
sticee, and, if the work be so that it can be done, 
scrape off the superfluous solder and burnt borax 

with an old file. 
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CHAPT&BXm. 

05 WOBCrVS IX WOOD. 

The TToods Most in fTse. — Vahoua woods are now 
employed for making gun stocks, but among them 



all, the most popular, perhaps, U blade walnut It 
ia deservedly so from tbe fact that it is light, works 
easily, takes a superior polish, has a rich dark color, 
naUunlly, and when finished up does sot incline to 
^'check.** 8c popular is it, indeed, that moet of the 
other woods worked into gun stocks are stained and 
finished up to imitate walnut. 

In some portions of the country bard or sugar 
maple (** sugar tree”) is worked quite extensively 
fay the local gunBmitbs. It makes a very nice stock, 
finishing to good advantage, especially curled 
staple,** which is really beautiful. Soft maple Is 
also ex&anaively used, stained and finished to imitate 
either hard maple or walnut 

The common dogwood makes an excellent gun* 
stocky but it works badly on account of the email- 
nees of the tree rradering it difficult for one to get 
the pieces sawed out in proper shape at the hym- 
ning. Holly ^hio makes a good stock, bni presents 
the same objectjoii as the dogwood. Cherry has 
few soperiors, but it is now becoming a very scarce 
wood. Sweet gum is getting to be quite extensively 
used for cheap guns, stained to imitate either wal* 
nut or cheny. It kis fliio auiI ^vorkb very 

\vtil, tlw clii^f otjoctioh lu it being Hut it is won- 
di'rfully incltneil to waip. 

Wood Jot Qnn Stvehs.^the wood fora gun stock 
Kliouid combine streugtli oml liglitness, and at the 
some time it U dcsirnMe tlut it be easy to cut. The 
fibres of Hm wood should ho close and possess 
great cohesion ond should be little Ibbte to split. 

In thisoouutry black -wal nut is geneiiilly Helected 
for eliot guns, and eh her bbek -walnut or hard 
maple for Hflea The grain of the wood should be 
stiuight at t1)e small of the stock, which is the 
weakest portion of t))e work Between this and the 
end of the bieech it little matters how tlio gram 
runa If there be curls, wavs or a hard knot, let 
it come about midway between the sniall and the 
eodc^ the butt. As the wood at this place is simply 
** rounded** it ia easy to work it into shape, as the 
shape given to It is such that any deviatioii of the 
fibres or graiu from a straight line can be shown to 
tiiebest sdvant*ige, alao at this place there is less 
demand for stirngtli of wood than at any other 
part of the gun stock. Around tho small ik ie very 
necessary that the giain be straiglit and run in the 
direction of tho sbaiw given and also continue 
straight until |>aat the place wheie the locks are set 
iu. A little distance in front of the barrel biaech 
it mattei*s but little how the grain runs, but if the 
fibres of the wood whero the barr^ is let in run 
toward the breech It win bo found to be easier to work 
out for the reception of the bariei. For then as 
the tools are worked toward the breech th^ are 
cutting tffUh the fibres or grain and not against it. 
But as the msjonty guns are now half -stocked 
the ^ cat in oder to let in a baml Is so 

small that but littJe attention need be paid to tha 
gndst at this spot. 

^e beat and moet serviceable stocks are those 
made from i^ris of the tree where large bianchee 
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join the trank. In these parte, too, will be Cound 
the oorlod and iffse;uUr grain that is ae ad- 
mired when the stock is so made that these irr^u- 
Urrtifis come In the stock a little in front of the butt 
plate. When large trsee are cut down, U will be 
ohserrad wj often (bat there are portions of the 
stomp that hare a kind of conver form, and ez« 
tending downward terixunate in Urge roots. If 
these Iw dug out or eeparated from the stump b 7 
q;diUii]g them, they are almost always of a proper 
Aape, to have the grain run nearly straight In the 
curves as given to the stodc. In bU^^walnut and 
hard maple these root poriioriB are very drm of 
fibre, quite hard and hare a ^dsndid grain that fin- 
ishes up beautifully. Portions of some root piacas 
have a mottled appearance and are of a ditfetent 
color from the wood as cut from the trank of the 
• Qun in tMpeusUy the case with bUck-walAUt. 
Aa these stumps can be bad by the trouble of ra- 
moving them, the gunsmith can very cheaply secure 
jdsoss of wood that are very valuable. Ottentunes 
black- walnut stumps are found floating in the water, 
and on the banlu of western riven, that are per- 
fectly sound and so darkened by wat^ soakiag that 
they make beautiful stocks. 

Thodrynesa and fitness of the wood may he as- 
oertsined by the easy crambllog of the shavings end 
by the dryness of Qm sawdust. It is necessary that 
the wuodbe welleeasuued, forif auy uioisiureor esp 
remains in it, the barrel sod portions of the lock 
that come in ocotacb with the wood, wiU in a short 

tine be cohered with rust. 
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CHAPTER XIV. 



OK OTF 8TOOE& 

Form of Chm Sfocfcs,— When a customer onlsfi 
a stock to be made, or has a gun to be re-sioeked, 
the gunsmith win obeerve the length of his ons- 



tomeHs arm a lei^h of neck, his height and general 
carriage. From theee he can gather some data as 
to the length snd form of stock to be made. Give 
him a gun, obeerve his mode of raising it and 
taking aim, and the manner of his holding his head 
while aiming, and deductiona may be drawn sa to 
what the customer requires. 

A tall, long-Umbod and long-armed man requires 
4 longer stock than a Bborier pereon, and a straight 
eto^ will better answer for a short-necked, high- 
ehouldered man than for a long-necked, low-shoul- 
dared pereon. A straight stock is much cnoro suit- 
able for a short- necked, high-sbouldered pereon than 
a bent one, and for this mson, that, in shooting 
the point of right at the end of the gun would come 
up to the range of the eye before the butt could be 
pieced full against the shoulder, and one conse- 
quence would \m, wlieii Hred, a severe lucoU of Che 
gun at every discha^. A stock rather long is 
much better than one too short, and one rather 
crooked to one that is too straight. If a gun be not 
held on a psrf act Isvel, but the muzzle higher thap 
the breech, the load will be earned over the object 
aimed at, suppeeiag that object to bo on a level with 
the eye. LU a cnetomer lake a gun, such aa would 
be thought to be beat suited to his *'buiLd/' and re- 
quest him to dose both eyes and raiBe the guo to a 
level, as if to shoot thus- Have him bold the gun 
immovable thus, and then request him to open his 
eyes, and it la evident if he requires a stock to be 
made different from the one he has in hand. If the 
fsra enmsa n^urally to the breech and the eye liaaa 

fine sight ** along the barrel, it k jnst the pattern 
of gun otook for bin to have. If it bo too straight 
he will shoot over, if too much crooked be wiU 
shoot under. In the flrst instance the muzsle ta 
brought too high by an effort of tbe face to find a 
positton at tbe breech, and in the other case it so 
readDy finds a place that no further effort is made, 
except by practice, to raise the muaale to the proper 
lev^. 

A tall, sUm person requires a gun with a long, 
crooked stock, and rather heavier and made fuller 
behind tbe sioaU, m thig will fill up his want of a 
full face, azMl will better permit his eye a conuzund 
of along the middle of the barrels, sunwring 
tbe gun to be a double one. For a shori mdividual 
a ftlwfi, streigUt siock is required, and it should 
be tiiuiQer behind tbe small, so as to easily 
permit access to tbe line of sight. If a person be iii 
the habit of firing too low and behind a bird, if the 
stock be made a little etn^hter it will prove a rem- 
edy for the faulL 

That part of the stock where the cheek comes to 
rest should be full, as it givrs more support to the 
lizM of firs. The heel of the stock should be in a 
straight line with the upper rib between the barrels. 
If a single gun, on a lins with the barrel, ^is 
Isagtb of stock fxvoj the ceutrr of front trigger to 
centra of butt-plate, from thirteen to fifteen and a 
half inebse; a short person requiring tbe less raeas- 
uremeDt, while a very tall one might require the 
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loQffest one. 

The cut, Fig. 93, giTos e better idea of wbat the 
stock should be. Place a rala or ttraigfat edge upon 




the nb of the gun, long enough to reach from 
the eight of the gun over and bejond the butt. Be 
particular that the ehai^l-edge Lee along the rib 
end touches it at both muaale and br e e ch. The 
meaeurement from a to 6 on tbe butt is what b 
termed tbe '‘drop,’’ md thie oeaf be troen two and 
a half to four inches, according to the requirement 
of the shooter T^e cheek of the eporieman com& 
between c and d, and almost alware touches the 
etock at thie place when bending hie head forward 
over the stock of his gun to take the line of aighl. 
This part of the gun ahon)d command particular 
attention. 

Another point of conaidermbie Importance to ob> 
serve ia, that a due legard be paid to the proper fall 
of eqnipoifie or centre of gravity of the gun when 
stocked and ready for use. Tbla centre of grari^ 
should fall at a point about two feet two inches, or 
perhaps an inch more, from the heel of tbe butt. 
In this case the arm ia easier to handle and easier to 
carry. If the breech be too Ugbt, lead may be in- 
serted to advantage in tbe butt, the butt-plate being 
removed for that purpoee. 

Ih'mtnnons for (?aa.— The fallowing may 
be considered very good dimeoeions for a single gun 
stock ; Whole longtb of stock, from butt to cap. 
two feet two inches ; length or depth of buU, five 
and a half inches, with a trifling concave surface ; 
width of stock at butt, two inches ; from point <A 
centre of the lock* tumbler to cap, ekvmi indiss; 
width of stock before the guard, one inch and thnS' 
eighths, and made nearly square. 

Dimensions for DoubU Gve.— For a double gun : 
Length of stock, fi*om butt to cap, two feet one 
Inch ; length or depth of butt, Ave and a half 
inches, with a niightly concave surface two inebes 
in width ; from centre of lock-tumbler to cap, ten 
and ons -quarter inches ; width of stock before guard, 
one inch and three>quartere, and made nearly 
square. 

Laying out Gun Stocks . — Several patterns each, of 
double and single. And rifle stocks are necessary. 
These patterns may be made of thin wood or thick 
straw board. Tbe» patterns ought to be a little 
larger than the dnished stock, aad are tnieuded 
only for a pronmate measurement of the stock 
wbtt to be sawed from the rough wood. Select 
the wood, lay the patten upon it> ma^ aroimd wiUi 
a pencil or enyon, and then mw out by the lines 
made. 

With a plane, smooth one side of tbe wood eo as 
to ttiow the grain and the direction in w'hich itnina. 
*niia must govem the poeitioa of laying tbe pattern. 



nie woakeet portion of tbe stock ia the small, and 
UuTV it is elmoet a necessity that tbe grain should 
not run actces the line of the stock, bub with IL If 
a very httle divergence he made, it may not matter, 
prov^ed the wood be of a hard and close grain. If 

the grain run across, or at an angle at this weakest 
qsot, a slight blow or acodental fall la liable to cause 
a breakage which can best be repaired with a new 
stock. If the wood he in some places mottled, with 
curled or twisted grain, or has a knot that is hard 
and sound, lei t h)s spot come in the canter of tbe 
butt, fos by its width and tbkkaees no aoddeni is 
liable to break it, and the loundsd form gives opptt- 
iunlty to sh)W off the irregular grain to good ad- 
vantage. Let the wood where tbe butt plate is at- 
tached be of liraigbi and regular grain if poesfhle. 
The grain where the locks are 1st in, and also where 
the barrel is let in, should be straight and run in tbe 
same line as thj* barrel. 

Tbe planks or rough pieces for double gun stocks 
fhiviM ba about two aod a quarter iacbea thick be- 
foie they aniedueed. Twoinchce for a single gun, 
and about one and three-quarter inches, or a Uitle 
tbideer, for rifles, depending on their weight and 
the taste of the customer. 

It is beet to have a number of stocks roughed out. 
Maple for rifles and black- w^ut for single and 
double guns. Let them lay in a dry place to thor- 
oughly season* and if they remain in this manner 
for sevenJ years, they are all the better for it. It 
is claimed that it takes seven yeam for a plank to 
season* and even then when saw^ into stocks, they 
will be observed to shrink and change fonn, and 
often small omcks will appear. 

Unhentalingly reject all pieces that are unsound, 
or have any appearance of teing brash, or vritb any 
signs of decay. Often in laying the pattern^ upon 
the wood Ibeee places can be readily avoided, and 
thrown away as the plank is cutup. Draw a straight 
line wherv the barrels will come, and cut to this line, 
but be sure to leave plenty of wood where the breech 
of tile barrels rest, and where the break-off is fot in. 
When the stock is roughed out, this spot will have 
tbe appearance of a rise or swell with a sharp curve 
in front, down on to the line which is just below the 
centre of the line of the barrels for double guns, and 
on the centie for single guns and rifles. Except in 
the of some who may fancy the old Kentucky 
rifle, all guns will probably be made with half stock. 
It would be hardly advisable to keep coly a very 
limited stock of full length stocks on bmid. If 
euch are to be roughed out, pay puiiniJar atteo- 
tion to have the grain of the wood as strsagbi as 
pOHible the full length where the banal is to be 
let in. 

Ho^ to Stock a Onn . — Stocking a gun is the most 
difllcuJt portion of the gunsmitb^s trade. The 
change from iron work to the manipulatioa of wood 
is so great thst many workmen refuse to work at 
both branches of the businees. Then again, if tbe 
stock be not well done and the parts fltte^ they 
show a greeter per cent, worse than perhaps they 
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nallx «]«. The tottisff m of tiie barrel aad lock# 
ihould be done with csare and nicetj, arwi no appar* 
e&i opening between wood and meial ahoujd be 
viiibla The parte Bbould be doeely adhenot to the 
wood, jet eaej to be removed and returned to place. 
Where atraight Imee of the wood work are reqniied, 
aa aloag the line of the barrele and other 
the hnes straight. Where the convex lines of the 
breech and butt occur, let the lioeb be graceful and 
of even proportione. 

77m Opemfion. — After receiving the rough 

formed stock, as roughed out for seasoning, the first 
thing to do is to plane it to a thicknese, and there 
are two places to measure for this thicknM. One 
is the thickneee of the butt, which in double guns 
tuj be two inches, and the same width in heav; 
single guns, and a trifle hghter if it be a light gun. 
Ihe other place fur meaaufement is across where 
tbs locks are to be let in. Observe how the kwka 
are to rest, against the break-off or the bar- 

rela Note this meaaurement and add the thkkneas 
of the kcks. This mav be an inch and tbrea-eigfaih^ 
to an inch and a half for single gone, and an inch 
and five-eighths to an inch and three-quarters for 
double guDs, jet aa t he formation of the breech and 
atjle of looks differ so will these msasurements vai 7 
from the measurements given. When these meas* 
urements are made, and the stock reduced to the 
proper width, draw a lino both on the upper aide of 
the atCM^ sa well ae the under side, eiacUj between 
the breech and lock measuremenU, and continue 
this line from the end of the butt to the end of the 
fcm*stock. Cut down to a straight line the stock 
where the barrels are to be let in, and fli in the 
break off. Take pains to flt it well, for on the flttaog 
of this in a great meaaure depends the life of the 
stock. If the barrels be loose fitted, each recoil of 
the gun on firing tends to loosen the break off from 
the herrvis. and the joint soon becomes open and 
shackling. 

When this part is anugl j fitted and the strap let 
in, put in temporary screws to hold it for a seaaou. 
Cut out the groove for the barrels, keeping kd mind 
all the time that the central line between the barrels 
mutt be on the line as drawn on the centre of tbe 
stock. If a single gun, this line must pass direcUj 
through tbe axial line of the bore. 

Letting in Barrels. —When it is thought that 
wood enough has been removed to admit the bar- 
rels, rub oil on them on the underside where thej 
come in contact with the stock, put tbe hooks in tbe 
break-off, and with the hand press the barrels to 
place tbe oil will ahow on the wood, on removing 
ihein» and then, with gouge or float, remove this 
portion and again put the barrels in place, obseiv- 
ing the oil marks, and reduce tbe woud again until 
the barrels lie in their beds eveulj and Ktlidly. awl 
the joining at the break-off is in place, square and 
true. The heel of the stock should oome in a 
straight Ime with the middle of tbe rib, will 
come BO, if observance of the lines first drawn has 
been made. 



Measure for the Stock. — Now meosure for the 
drop of tbe stock, which is illustrated in Fig. 3S. 
EYom the line a to 6, whinh is a contlnxiation of a 
line along the top of the barrels, majbe, for instance 
about three inches. Out the stock away on top to 
ihia measurement, and fit on the butt plate. To get 
the length of the breech, measure from the spot 
where the end of tbe front trigger will come, and 
this meesuremeni extended, straight back to the 
centre of the butt, gives the length. For a person 
with long arms about fifteen and a half inches is 
enough ; about fourteen and a half for a parson with 
ordinary length of arm, and thirteen and a half or 
ihirteea and ihr^e^u^en for a person with short 

The Buii.^The depth of the butt for a donUe or 
single naj be about five and a half inches, but for a 
light single gun a little less but a <t very much. 

Leiting in ike hocks . — The locks should now be 
let in their proper places, and, while so doing, have 
great care that no more wood be removed than is 
necemarj. See that tbe lock-plates have all tbe 
support possible where they flt into the wood. Out 
out enough for full plajof the mainspring and sear- 
berg spring carafullj, do not remove wood where 
tbe ed^ of the lock-plats come, sc as to leave open 
spaces for admission of water, duet or moisture. In 
letU&g in the locks tbe portions of wood to be ro- 
moved can be ascertained by touching the promi- 
nent parte of the lock with oil, or holding the lock 
>ver a smokj lamp, so as to have soot adhere, then 
obeerre where it touches, on preealog the locks into 
place. Observe if the cup it the hammer cornea 
squarel j on the nipple, and put in the aide bolts as 
thej are to remain. 

Letting tnf^ 7Vtpprr-Plo<a.-^Let the trigger-plate 
into the stock bo that the arm of the sear bears 
wholly on tbe thick of the trigger, and nob on the 
outer end. For this reason, if it engages the outer 
end. oa haing pulled to disengage the nose of the 
fAftr from the tumbler notch, it produces a sort of 

twisted leverage " which does not work quick and 
stnaig enough to properly disengage the Bear with- 
out some effort on account of thiB. If the aroi of the 
boars odIj in part on the thick of tbe trigger, 
itirorks herd and stiff, and the parts soon wear each 
other. Observe if the arm of the sear be not too 
abort, for it might happen that the trigger will slip 
off at the end upon a quick pressure being applied, 
leaving tbe paris disengaged and the hammer stand- 
ing at full-cork. 

Letting in (he Trigger.— The triggi^r should bo BO 
diapoead in the plate that a distance of an inch and 
abovti three-eighths exist between tbe right trigger 
the front of the trigger guard, and an Inch and 
three- sixteen the or more between tbe two triggers, 
and a auifldeiit apace between tbe rear of the left 
tiiggsr and the guard behind it to admit of free 
movement of the trigger. Observe if tbe triggers 
do not come too clone to each other; i£ thej do Uiej 
maj BO mb upon each other that the actioii of one 
will compel the other to follow its motion, and tbe 
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result will be a descent of both ham mere at the 
same time. 

Obserre if the curves of the two triggeis are at 
sufficient distance from each other so that the left 
borr^ can be fired without the projecting and icDei 
edge of the right or first trigger hurting ibe finger 
that pulls the tri^;er. 

Semrs Fastenings. — For a secure fastening of the 
break -ofi, and, at the some time, to bind the stock 
together and prevent spLibling through where the 
locks are let in, insert a screw through ibe of 
the strap and have it received in the front and of the 
trigger-plate. Have a good thread where the screw 
goes into the trigger* plate, and have the plate ftrmlv 
drawn to its bed in the wood. Fit the guard, ol> 
serving the measurements for space in front and rear 
of the triggers. 

Fitting BoU-Loops. — To ascertain the position of 
the loop where the bolt or wire goes through to hokt 
the barrel in place, insert a fine steel needle tbroo^ 
the wood until H strikes the hole, and then enlarge 
around U to accommodate the hoW and the loop. 
If for a bolt, a slender tool made like a saw will en- 
large the hole in the wood, letting the tool follow in 
the loop and act as a guide to ehape the hcde. The 
finishing of the bole in the wood may be done with 
a bolt float, shown in Fig. 94. 

Hints /or FinUhing.^ln finishing up the stock 
have the port where the cheek rests in firing mode 
pretty full Hake it rather long than short, and 




have it more straight than curved. The length of a 
stock, be it double or single gun, from butt to front 
end of stock, may be from about two feet to two 
feet two incbes ; from the centre of the ham- 
mer-screw to front end of the stock, from ten to 
eleven inches. 

the Breok'off. — On good fitting of the 
break of d^nds, in a great measure, the lasting 
quality of the gun. If this be not properly fitted to 
the hooks of the breech, to the breech itself, and 
Into the stock, the gun U soon ‘‘kicked” to pieces 
by its awn recoil, The extension of the brenk-off 
that is let into the stock toward the breech is ca ll ^K l 
tang, strep or tail, and these are of two i^n g t h p, 
called the long and the short. These lengths usually 
correspond with the lengths of breech pins. The 
smallest diameter of break -ofiT is one in^ and in- 
creases by eighths of an Inch up to two inches. 

To let tft Escntcheons. etc.— Do cot fit in an re- 
cuUsheon until that part of the stock is finished or 
tnacte to fornj. Thpn, after the bolt is fitted to ite 
place through the loop, remove the txrft, make the 
bols in the escut<*beon so that the bolt slides cMily 
1h?’ough it Hold the eacatcheons on the stock in 
the place they are to occupy aad put the bolt 
through them. Hurk around them with the sharp 
point of a knife and remove them. Cut out the 
wood of a depth to correspond with the tblckncm of 
the escutcheon with a bottoming tool. Pot them in 
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place aud fasten them. They can now be finished 
down with a file even with the stock. 

It is widl to have eecntcheons with the ends bng 
Aoogh to admit of small screws being inserted to 
hold them. They are mare permanent than those 
that are held by a wire -like extension that goes 
tlirougb the wood and is clmchsd a little. By using 
the screws tlie workman can make his own es- 
cuk^ieons. Sheet iron, brass or Qermon ailrer may 
be used. The slot can be cut with a punch or drift* 
anil finished with a thin, flat file. The handlre of 
old Qerman silver spoons make very good escutch- 
eons. If too thick, hanurier out thinner. Httb 
thm to soften so that they will not crock in ham- 
mering. 

la puttizig esculcfaeons To place where they are to 
remain, heat them quice warm, smear with gum 
eheUcic and. while soft and melted, press Into place. 

If dune experdy, a neat job will be the result. 

.fibit' fo Cast Tips on Fore-end of Stock. Tips 

are cast on the fore-end of balf-atocCed single gana 
and rifles for the purpose of preventing the stook 
from splitting, and, at the same time, give it a- fin- 
ished appearance. After tlis stock is finished to 
shape and the rod fitted, put the barrel in place, and 
put a short piece of wood in the rod groove, the 
same as the rod would be if put there. Let the 
piece project from the wood four or five mchee. It 
serves adonblo purpose, preventing the roetai from 
flowing into the hole and making a bole to receive 
ibe rod. how, wind thick, smooth paper— maniha 
paper is IweU^arouod the stock sod barrel where 
the tip i$ to be cast, confining it with a cord, 
care to have all tight so that no portion of the metal 
will escape. 6eo that the space between the paper and 
wood is left large enough, so that the motai can be 
drareed down a little; little notches may be cut in 
tbe wood to have it hold the better. 

Fix tbe gun so as to stand upright, so that ibe 
metal will pour evenly. Heat tbe metal pretty hot 
and pour carefully into the paper, and pour in more 
than is waijted for tho length of the tip, as the dross 
will float to the top and can be removed when cold 
by sawing off a little of the tip. File up and finish 
to suit the taste. 

The best metal for tips is pure block tin, ss it re- 
mains white. If it be wished to make it a little 
harder, add a very little antimony, but this is hardly 
noceesary. Old type, when melted, make a very 
good material for tips when pure tin cannot be ob- 
tained. Tin has the advantage of always retauung 
a dear while color, which when aUoyed with lead 
it wfli not do. 

Chequering — To lay out the work preparatory fox 
chequering, take a piece of card— a firm pasteboard, 
cut it to the shape of the spot to be chequered; mark 
around it with a lead pencil. If it be the of a 
gun Hock, place it at the other side from that first 
marked and mark that place. See that both places 
Of® marked alike. Then place the ])aper on, so that 
wh^ it 18 uffCd as a guide tbe tool will cut a groove 
where the line was drawn. Out outlines in the 
same m a n ner, the paper serving as a guide for tbe 
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tool. After one groove u cut, thia U ik guide for 
grooring xhe tp»ce indosed 'oj the outUn^ 

To flnieh the cats or gwvea, fold a abort piece of 
fine send paper and mn the tolded edge along the 
cute. Be caretul not to cut do^n too much with the 
aand'paper. A Ane^cut, three*aquara file be 
used to finish up the grooree made bjr the chequer* 
ing-tool. Be careful to select a file that haa rerj 
fiharp comers. If one of the fiat 6urfac<s of Uie file 
be ground azaootb, the teeih on the comers will be 
found to be very sharp, aod will answer first- mte 
for finishing. Tbc same may be used for finishing 
the shading or outside Imea arouad the chequered 
surface. 

Coloring Gun Sfodb.— Gun stocks are colored 
with Ithseed oil in which alkaoet root has been 
placed. The oil will then be of a bright red color. 
The oil may be applied cold or warm, aa moat con* 
reaient. After the application let (he stock stand 
for a day or two until the wood has absorbed all (ho 
oil possible. Pour ooncee of (ho alkanat root to half 
a pint of the oil are suflficieDt. UuboQod or raw lin* 
seed oil is generally used. It may take five or six 
days to color, after the root is put In. It may bo 
put on the work four or five Hm«i with a bit of 
sponge or a rag. 

7b o }f<tpU Stoch.-^Mix an ounce and a 
half of nitric acid with about equal quantity of iron 
tamings or filings. Wait until all (ho gas ovolTed 
haa ovoponitod, and then dip a rag in the liquid and 
wash (lie portions of the stock to be eolorad. When 
thia is dew, wet with the oil aud alkanet root. 

Another Method, — A stock may be oiled and then 
passed ewer a brisk flame, as that qiade from dey 
•baviogy, until t)ie oil is scorched off, and (hen 
lightly rubbed down with fine sand -paper and 
then finished in the usual way, 

7b Color a Maple Stock i^otpa. —Dissolve a few 
grains of sulphate of manganese in water ; wet the 
stock and bold over the flame of an alcohol lamp so 
as to scorch it. By heating some porta more than 
otheis the color con be vanegated. Oil with raw 
linseed oil. and polish with a piece of harfi wood. 
The oil and polishing will devdop the c<^r, which 
may be dull at first. 

To Color a Reddish Broitw.— Brash the wood 
with dilute nitric add. and when dry apply the fol- 
lowing with a biwh: Dragon ^s- blood, four ounces; 
common soda, one ounce; alcohol, three pints. Bo- 
peat if not dark enough. 

To Color o Bioelf — Boil half a pound of logwood 
chips in two quarts of water ; add one ounce of 
pearlaah, and wash the work with it while hot. 
Then, when dry, go over the wo^ with the fdlow- 
ing; 'Boil half a pound of logwood in two quads of 
water ; add half an ounce of rerdigrte and gnen 
copperas, in which has been put half a pound of 
lu^ steel or iron filings. 

Booetoood ^SVasn.— Boil half a pint of Logwood in 
three pints of water tali the mixture is very dork 
led; add Balts tartar, one-balf ounce, while bdl- 
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ing hot; and while still in this condition apply to 
the wood, repeating the application two or three 
tiraea, as the previous application becomes dry. 
Bub ovar with a soft cloth when the last apidicatioa 
has dried, and set away for a day or so. In the 
mttntune boil one pound of logwood in four quarts 
of water until of a deep color, then add one pint 
of vin^Sir, heat hot and apply to the wood already 
stained, with a suitable bniab, streaking on in imi- 
tation of rosewood. Whan thoroughly dry rub ofl 
all locee matter with a soft cloth, and vamiA. 

Black- Walnut Stain. — Put together gum asphal- 
luni, ODs ponnd, and turpentine, half a gallon. Dis- 
solve by gentle heating, taking care not to heat so as 
to ignite the turpentine. Bub over the wood, and 
when dry, if not snficiently dark, repeat the open* 
tioo. &vmg the shade to suit, polish down by 
rubbing hard with a woollen cloth, followed with a 
bat of soft wood, then varnish. A stain, not quite 
so good, but cheeper and more simple, is buint um- 
ber, each as can be bought at any paint shop, pound 
in oil, thinned with a lift; o turpentine. U nhould 
be put on very ilnrk, and then rubbed off to tho 
proper isbade with a woollen r loth, Drv and var- 
nish. 

Mahogany Slarn.—H is not often that guns are 
stocked in mahogany, but the fc-uiismltb ought to 
know how to stain in imitation of ih.ii wood, .siuiuU 
occasion happen to call for tc, Pur logcther. water, 
one half gallon; ma^lder. fwur otancuH ; n,ui riiMiu. 
two OUIICC9. Boil. Lay on th^ wimmI wuIi a brush 
while hot; and while yet damp, but not wet: rub u/T 
with a woollen cloth; then, when dry, gc* over W'iih 
a second coat in str^uk? to imitab* tlic ^rain of ma- 
hogany. Bub off a:i loose matter when dry, and 
vamkh. 

Cherry Stain. two ounces ot annatto in 
ha.f a gallon of rain water. Boil until the armatto 
id dissolved, then odd half au ounce of pota^ This 
preparation is intended for wood of a light color. It 
may be boUled and kept for use when w.'intcd. 
Nothing to do in tlie application but nib over tbo 
wood, let dry, and then vumish. 

Oil /'‘xu«fc/or OitH S'iOi fes.—Mix common Spanish 
whiling with some kind of coloring material until 
H is exactly the shade of the wood you desire to 
finish. Kor inalance, if it ie w*alnut to be finibhed. 
the (.oloring agent will be dry burnt umlier. Hav- 
ing tho whiting reiidy, give the wrxxl, which hus 
been well finished up with fine sand paper, n coat uf 
raw Uojeed oil, then spriokle the whiting mixture 
over it, and with a woollen cloth rub thoroughly 
and hai^. Thia forces the colored whiting into all 
the pores of the wood Lastly, rub down heavily 
with a piece of soft white pine, and then aet away 
to dry, It may be left in this condition, or it may 
be Tarnished, when dry, if thought desirable. 

Fomteftmg and Finishing . — After the stock is 
shaped and sand- papered so that the su rf ace is smooth 
and free from any marks of the rasp and scratches 
of BMd -paper wipe it over with a cloth alittle moist 
with water, this will raise the grain of the wood a 
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Utile, when dry, sand-paper it off amooth. With a 
small brush, each as is uaed by painters and called a 
sash brush, the ranush. Shellac wnieh In 
the kind generallj used by ^onsmitba. It wiD dry 
in a mtle time, but ought to stand about twent 7 - 
four hours before being rubbed down. This is done 
with fine sand-paper the same as finishing the n<xK*k j 
the object being to fill the pores of the wood as much 
as possible. It may require two, three or eren four 
coaU of the varnish to do this, each one after H is 
thoroughly dried, being sand>papered down to the 
wood. 

The last coat of Tamisb is la id on #ith a fiat ’▼ar* 
nlsh 1»*ush made of soft fins hair^ see that the Tar- 
nish be free from dirt or specks and not too thu^; 
put it on evenly and quickly, See it doee not 
run down so as to show in streaks, When this ooat 
is thorou^fiy dry, rub it down smooth with pow- 
dered pumice stone applied with a rag wet with 
water. Ihks care not to cat through the rarmsh 
BO as to show the wood underneath, as the pumice 
powder cuts very fast. When the surface is maiU 
smooth and even, wash off all traces of the pomioe 
powder with a wet doth, and wipe it dry. Kow go 
over it with powdered rotieo-stons applied with a 
rag moistened with oil, Bub iinlil the vamuhed 
surface shows a finish or a glassy ^pearance, then 
wipe off all trace of rotten stone and oil, If a little 
floor be dusted over, it wiQ better reoaove the oO 
traces that may remain; with the hand mb tbe sur- 
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face until it presents a gloes. Tbe hand must be 
soft to do this and must be free from dirt 

77ie Komtsh for Qun Slocks . — Some workmen use 
copal vamieh bccaose it is cheap and conveoient, bot 
it is objectionablB on account of its Boftnefti and ito 
disposition to crack w hen e a posed to the sun . Tbe re 
are a number of special vamisbes recommended to 
the gunsmith, but for general use perhaps good coach 
varmsh, will answer in many cases. It should be 
made quite thin with turpentine, and be pat on 
lightly. 

VbmtsA Con. — A retry good form of vamiah can 
is shown in Fig. S5. Tbe esaentisls are to have a 
cover with a stem to receive the handles of the 
brushes, and a bridge crossing the can a little dts- 
stance down from the top. The cover never sticks, 
no varnish coUecte anmnd the skies, H is always 
clean and tidy. The can is round and made of tin. 
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The cover shuts over tbe nutside at the top. In 
wipdng the brush across the bridge, be careful not to 
get any upon the outside of tbe can where the cover 
Gomee in contact. The else of can may be made ac • 
carding to the needs of mechanic, but the stem 
of the cover must be wide enough as well as long 
enough to receive the brush handlee. 

cHaPTSH ar. 

OsOee Biwij 

laes tad fihM Bimk. 

Pn«f«f BwTih 

FmC Vtii* M piBiiJi 

0«a 

BbisUg ol Bimli 

To PwwBi BbnIi IwmBaMu 

PkcoAm freon RbM 

CHAPTBB rv. 
on oiTfl aaBKiLS. 

Zmq tmd Shori Barrels.— A long barrel may be 
pveteable for eevenl reasons: 1st. A longer distance 
between tbe sighta is given and the back sight can 
be put farther fretn the eye, so that finer sighting is 
poscabls; 9d. A long barrel is eteadier in off>hand 
abooting; Sd. It permits a slower burning powder to 
be used. ■> that the charge starts more slowly and 
yet allows the full stren^h of the powder to be 
Dsed before it leaves the barrel, getting a high in- 
fttal velocity with but little recoil. 

l%e short barrel has an advantage over the lotig 
one inasmuch as it can be bandied with greater 
quickness and the sight can be brought to bear more 
readily, especially if tbe game be moviiig. If tbe 
barrel be long enough to give tbe charge the full 
benefit of tbe propelliDg power of the powder it may 
be deemed all sufficient Yet, as to ibis, tastes and 
ezperisaoe may so differ as to raise many conflicting 
ppiniona. 

Except in some localities, as in case of dirtricis 
where tbe old-fashioned Kentucky rifle is laed, long 
barrels have been pretty much abandoned. A few 
yean ago it was not uncommofi to find barrets three 
and even four feet long, now tbe lengths will range 
from twenty-six to thirty-two inches. The length 
of the old Qcvernmsnt musket barrel waa originally 
forty inches, bat has been leasened about Sevan 
inches. With the long banels, a coarse, slower 
burning powder may be used and get a good result, 
but u a general thing cut off the barrel to a con- 
vemeot length for off -hand shooting and moviiig 
game, use a finer* grained powder, which will be 
quicker burning and just as good results are olv 
tallied. 

A gun having barrels over thirty inches in length, 
most needs be made with heavy barrels, and is 
very fatiguing to cany in an all day hunt. A gun 
of this kind, to be safe and well-proportioned, ought 
to weigh nine or ten pounds. 

If fine ami quick-burning powder be used in a long 
barrel, the powder ia flatbed into propelling gas, In- 
staotaneously, and beyond a certain Length of barrel 
has no further expansive power, and the result U a 
friction of the charge in escaping, that affects the 
shot and consequently the pattern on the taigeL It 
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slow burning powder be emplojed in a short bacnl» 
the whole of the powder cannot be so iastantlj 
flawed into the propelling gaa and some portioD of 
it is, as a result, driven unconsumed from the mus* 
zle of the gun. 

This fact can be reiy readily ascertained by 
hring a gun over a bed of snow or o^er a 
spread of white cloth. The onconsurned grains 
readily seen on the white ground. If a lees 
cha^ be used in order f o consume aO the powder, 
Uea velocity wiD be given to the projected charge^ 
and weak shooting and a poor, scattering effect on 
the target is the consequence. 

Fr^f Qf Sarrats.— In consequeope of the btirst- 
ing of guns of an inferior qoalityi aU barrelsof Pn g- 
lish manufacture that ace intended for home use, 
and also thoee designed for exportation, except a 
certain claae of arms, ere required by law to be 
proved and stamped with the proof-msrk and 
what Is tennsd a view mark, which is a stamp wim* 
prem of the inspect! on after the barrels were grooved. 
There are two of these proofs reapecUvdy, 

the London and the Birmingham proof, la IdSS, 
an Act was passed by the English Fariiamsnt« 
called, '' The Gun Barrel Proof Act.*’ which enacted 
that aD barreU should be proved, ftret, in the rough, 
and WM called the provisional proof, and afterward 
when the bv lels were put together, breeched and 
percuaaiOQed they were proved again, and this was 
called the definitive proof. 

The arms to be proved are to be divided into damse, 
and the first class comprises single* barrelled military 
arms of smooth bore, and they are not qualified for 
proof until they are fitted and complete to be eet up 
or assembled. The second class comprissa double* 
barrelled military arms of smooth bon and rifted 
arms of every deacriptioD, whether of one or more 
barrels, and constructed of plain or twisted Iron. 
Tbe fourth class coinprisea double-barrelled guus for 
firing small shot, and iheee are subject to the two 
proofs, provisional and definitive. For provisional 
proofj if of plain metal, the bamls are to be bored 
and ground to fiw», the vent h<de drilled of a aise not 
exceeding one-sixtMth of an Inch diameter, szkd a 
vent enlarged to one-tenth disqualified it for prooL 
Rotobes in the plugs, instead of drilled veaK aim 
them. If the arms ateof twisted maiaL 
they are to be fine bored and struck up, with proving 
phi 9 attached, and vents drilled the same as In plain 
barrels. 

For deflnitivs proof the barrels, either plain or 
twisted, must be ready for asasmhling, with 

break-ofle and locks fitted. top mad bottom ribs 
have to be rough struck up, pipes, loops and stoppers 
on, and the ^per breeches in. The same finiAed 
condition is required for rifles, but, in additioo, the 
bomii must be rified. The third elasa comprises 
single-barrelled shot guna, and for proving they are 
to be finished ready for aesemblisg, with brosebee m; 
and all barrels, with lumps for peroussioning, an to 
be proved through the nipple hole. The fifth ^ass 



353 GUNSMITH'S MANUAL 

comprisse revolving and breech-loading arms of 
ovary deecription and system, and for revolving aitna 
an to have the cylindM with the ! evolving action 
ittnehod and complsie. The barrels for breacb*load« 
em are subject to provisional proof, according to the 
dasi to wfawh they belong, and to definitive proof, 
when tbs breech loading adioo is attained and com- 
plete. 

Barrds by the United States Government, 

Of barrels made iof the Government, are subject to 
severe proob. At the armory at ^ringfield, the 
bvTsla suhenitted for proof are loaded, fint, with a 
MiO>grai& slug and sao graine of powder, and aftar- 
ward with a alug of the Bame weight end SdO grains 
ef powder. An inspection of the barrel is made 
oi%m each firing and other inapections after rifiing, 
bfowniag, etc. 

Probably the most severe proof of barrela was 
mads with the Turkish Peabody-Uariioi rifiee as 
made for the Turkic Government by the P rovi- 
deoce Tool Oo. The barvele were first proved for 
etoeogth, and were loaded with SOa gmine of powder 
omI TIS grams of lead. The regular cartridge for 
esrvica only b6 grains of powder and 4S0 

grains of lead. 

Proe/Marho m Gioi Barrels.— The marks ^ipli* 
ea^ to the definitive proof are the proof and view 

^ <!Sn-©S 

Fisvu 8S. 

marksof the two oornpanuee. vis. : the London 

and the Birmingham. The provisional proof marks 
consist of, for the London company, the letters 
0. interlaced in a cypher surmounted by a lion 
rampant, and for the Knningham company the 
letters B. P., interiacad in a cypher surmounted by 
a crown. The London marks are shown in Fig. 80, 
and the Birminghain in Elg. 27. 

The method of affixing the proc^ marks in arms 
of the first and third dassca, the definitive proof 
mark and view mark is impreased at the breech end 
of the barrel, and, if the barrel be designed for s 
patent breech, the view mark U also impressed 
upon the breedL In arms of the second, fourth 
and fifth classes, the proof mark is impressed at the 
breech end of the barrel ; the definitive pioof and 
view marics are impressed upon the barrel above the 
pcoviaiona] proof marks. If the barrel be made 

Viousa rr. 

with patent breech or with revolving cylindera or 
chamters, the view mark is impremed upon the 
breech or upon the cylmders or ebambere, as the 
case maybe. 

On all barrels the gauge size of the barrel is struck 
both at the provlalona] and at the definitive proof. 
Tbsaa gauge marks are readily recognised, as shown 
in the cuU of the proof marks. 
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Barrels stamped with London marks are not al- 
ways made in London, for some gunmakers send 
their barrels to London to be proved, because guns 
BO marked find a readier sale. Barrels with foreign 
proof marks ai'e exempted, except in case of being 
marked as of English manufacture. Old muzzle- 
loadeie, if of Englisli manufacture, intended for 
conversion into other styles of guns, must be sub 
jected to both provisional and definitive proof. 

It is said to be a fact that the proof marks of both 
companies are forged and imitated, both in England 
and in Germany, and many che^ guns so stamped 
are exported to this country. A cheap gun, with 
the stamps mentioned, may be looked upon with 
suspicion as to its really having been in the official 
proof*houses. 

The proof marks employed by the mspectors in 
the U. 8. Oovemment armories, and placed on all 
arms inspected by them, even if made in private 
armories, are V for viewed, and P for proved, to- 
gether with the initial letters of the inspectoris 
name, and are found stamped on each barr^ On 
many guns of the old model arms will be found, in 
addition to these marks, the head of an eagle. This 
is the mark that indicated that the barrels were 



made at the armory at Harper’s Ferry, when those 
works were in operation. 

Oauge of Oun Barrtls.^Quns are gauged by 
numbers, and these numbers were originally do 
signed to express the number of round balls to the 
pound that would fit the bqre of the barrel Thus a 
ten gauge, a ba ll of which ten made a pound, would 
fit the bore, etc. Ten and twelve boree are generally 
used by sportsmen, especially those who use breech- 
loaders. The twelve, perhaps, is the <me most em- 
ployed. 

The following list shows the sizes of various 
gauges, the values of the numbers being those 
adopted by the English proof companies. The 
diameters of boree being expressed in decimal thous- 
sands of an inch : 



t im IS 

s i.m m 

S UST SI 

4 1.06S SI 

e STS IS. 

• SIS S4 

1 STS 

s M IS 

5 SOS S7 

IS 775 se 

U 761 SB 

15 79S SO 

U 710 81 

14. BBS SB 

16 677 88 

W 668 84 

17 .650 86 

IS 86 



Muzzle-loaders are of almost every variety of 
gauge, while breech-loaders are made of a limited 
Dumber of sizes. The sizes of this of guns are 
S, 10, 12, 14, 16 and 20, and are limited to these 
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sizes, there being no intermediate sizes. The 10 and 
12 bore are mostly in use, the 12 being in especial 
demand. The calibre or bore of military guns dur- 
ing the Revolution was 75 hundredths of an inch, 
and has been reduced by successive stages until now 
it is but 45 hundredths. Down to 1866 the calibre of 
the Springfield musket was 58 hundredths. In 1856 
it was changed to 50 hundredths or one-half inch ; 
and again, in 1873, it was changed to the present 
calibre of 45 hundredths. 

Bursting of Borreis. ^Bursting of barrels may re- 
sult from three causes: Poor quality of iron of which 
the gun is made; an excess of charge ; or some 

obstruction in the barrel so as to form an air space 
between the charge and the obstruction. Of poor 
quality barrels, and excess of charge It is needless to 
make mention. The instances of bursting from 
obstructions forming the air space or chamber may 
be mentioned in military guns, firing the charge 
but neglectu^ to remove the wooden tompion from 
the muzzle of the gun. In sporting guns snow may 
accidentally get into the muzzle or a lump of dirt 
may “somehow” get in so as to fill the bore, and 
when the gun is fired, it will probably, yes, most 
ceiiainly be blown off or blown open where the ob- 
struction exists ; the muzzle of a gun being thrust 
into water for a couple of inches or more will have 
like effect. The gas formed by burning the powder 
finds DO outlet of escape, and the whole expansive 
force concentrates itself on the weakest portion 
of the l>aiTe], and as a result it is forced apart. In 
good guns the portion toward the muzde is the 
thinnest, and obstructions are generally at or above 
this place, and it is in this proximity where most 
guns are burst. If w*ithin three, four or five inches 
from the muzzle, the portion so destroyed ca n be 
sawed off, the barrels squared up and it will not al- 
ways seriously affect the shooting of the gun. 

In loading a gun be careful that there be no air 
space left between the charge and the ball or shot 
cartridge. In double guns, frequent firing the ri^t 
barrel, which is the one fired the most, the nooH 
will often cause the ball or shot charge in the left 
barrel to be thrown forward from the powdw, and 
when it is fired may either strain or buret the 
barrel. Even if there be a small air space between 
the powder and the ball or shot cartridge it will 
affect the shooting. Every one using double guns 
should accustom himself to the use alternately 
of both barrels, not only for safety but for good 
shooting. A barrel is often said to be a poor 
shooter, when its bad qualities may be wholly as* 
cribed to the air space produced alx>ve the powder 
by the recoil occasioned by firing the other barrel 

To Prevent Oun Barrels from Busting . — Heat the 
barrel to about the temperature of boiling water, no 
higher, and then cover it with a good coating of 
copal varnish. Let it stand at same- temperature 
about half an hour, then rub off the vami^ while 
still hot with a soft cloth. In this process the 
varnish will enter the pores of the metal sufficiently 
to prevent rusting, but will not show on the surface 
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homing booQ carafally rubbed off u dir«cied. 

A poliahed aurEace li^e that of a hm^ed gun bur^ 
b not much liable to ru6t. and, Indwd, saldmi 
begins to rust, the nisi starting in the pores of the 
metal and Hmdly wurkiug wutward. This being the 
case it will reedilj be seen that sheltering ti>e pom 
by filling them with some kind of substance im- 
pervious to moisture cannot do otherwise than act 
as a splendid preventive. 

ProUction /nm Rust.—li sometimes happens that 
flniebed up articles id steel or iron mnst be laid 
sway for a considerable length of time, in whidi case 
it is desirable to employ some means for protediiig 
then from the effects of rust. Ooe of the mosS 
common things 1 b to either ST^ase them or wrap 
them in a greasy rag. This may answer in many 
cases, but it is not nearly so good as to paint than 
over with a mixture of white Isad and tallow io 
equal parts, the white lead to be such as has been 
ground in oil for the painter's u^w. In this simple 
mixture will be found an effectual protection ; atid 
as the tallow will prevent drying, it may be en- 
tirely removed at pleasure by nibbing with a little 
kerosene or turpervune. 

Where it is desirable to protect an article that 
must be handled a great deal, as gun-barreli on sale 
in a store, for instance, a very go^ plan is to best 
Ihe article sufRc^ently hot to readily melt beeswax 
brought in contact wkb iU then rub U thoroughly 
with tbe wax. Let it stand until the wax is about 
ready to harden, then rub off with a coaise woolen 
cloth. The wax remaining on I bo metal will not 
show, but there will be enough left to protect it 
from mst. 
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CMAFrElR XVt. 

oy WOBS OK QUV BAfiBlU. 

Boring <?un Bamis . — The tool ujud ior ibis pur- 
pose coDsists of a rod a little longer than the barrel 
to be boredj with a cutter head at one end. Thi^ 
cutter is about onr half or three-quarters of an inch 
lo ng , and of a diameter a little larger than the bore 
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that is to be ^nlargftS Tt ran be made to bo pulled 
through the barrel or to be pushed through when 
catting. Tn the artnorioa whero many guns of the 
»me calibre are made, a portion of vho shank, next 
to the cutUr, is made of tho boro of the barrel, and 
tbe cutter made of the size tho is to he en* 
laived. The portion that Alls Uie bore acts as a 
guide, so that the cutter is foited to follow after it, 
and the enlarged bore is in the san^e lino as the hor* 
ing pri'viously made. The cutting edges oC the tool 
are. of course, next to the enlarged portion. As the 
tool is pulled through the barrel, the cuttings are 
kft behind it as it advances ; oil is to he supplied 
while cuUing, and care must be exercised not to 1st 
H get clogged witlt euttin^^, as a tearing of the sur- 
face of the barrel would be the result 
When Lhe tool is made to be pxifibed through 
while cutting, the cutting edges of the tool ie on the 
end. aod it operates like a reamer. This cutting 
tfid should be bevelled off so ay to follow the bore to 
be ei^atged. 

Htw to siftfce Cuifer$ for ^orj'ny.— One way to 
make these cutters is like a many-flutod reamer, 
with five, seven, or mors cutters. The odd num* 
berB wilt operate better than even ones. If made 
with too many cutting edges, there will not be 
clearance enough for the chips, and clogj^g will be 
tho resolt. Then again, the outterA must not be too 
l«mg, or there will be too much friction, and the 
Wrel wiQ become very hot lo working. Also, 
if tbs fiictioQ is too groat, iho bsrrsl may be bent 
sod spnuig in coaeeqtience. 

One form of cutter is made Uko tlie cherry to 
mala an elongated bullet, or like the cherry of a 
Minis bullet. They may also be made in fonn of au 
egg. A common twist dnll welded to a steel rod 
has been ueed for small boiee. A small fiuted leam' 
er welded to a rod will do where the enlarging is 
quite small. When tbe tool is to be pulled through 
toe cutter may be Jusde liku a short twist drill not 
over sn ioch long, with tbe cutting edgee next the 
rod, and not ou tlie end, as these drills are genersily 
made. 

Qmick-Boririg Gvn Borrsfs. — The war to bore gun 
barrels by hand is this: Make a steel rod with a 
square bit about six or eight inches long on one end, 
a^ a little less in d iagonal diameter than the l>ore 
q£ the banel. The whole rod should be a little 
loi^r, say a foot or so, than the barrel to be bored. 
Harden and temper the bit end. See that it is true 
and p^ectly straiglit when ground. Tbe grinding 
sho\dd be done by drawing the Ut across the face of 
ths grinddions, andthis will leave the aides of tbe bit 
a little hoUowing, and tbe edges quite sharp. Pack 
upMie side with a thin strip of soft pine until it will 
j^t enter tbe breech end of tbe barre). By means 
of a strong bit stock, or a handle affixed like an 
auger, turn it around, at tbe same time forcing It 
toward the muxsle, until it baa cut its way through 
the entire length of the barrel, While the cutting 
is going on keep the Interior of the bairel plentifully 
supplied with good oil. Now, as tbe bit wiD be a 
very little smaller than the bore of tho barrel, re- 
move it and take off tho little strip of wood and 
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pl*c* between it and the hit a atrip of irritiag p tpw 
of the langth and width of.tha aido of tha bit «b«a 
tb# wood waa placed ; theninaarttbobjtaKainattba 
broach and taim throng to tho moBU. £<paai Ua 
operation again hj inaartisg a eocozid aUp of papv, 
and ao procoad, uaing; pleiit7 of <4 until the bora or 
calibre of the barrel ia aufieientl^ enlarged. 

Proving ih^ Sice dariog Boring , — A method of 
proving the aiae of the interior of the faanel and at 
the same time test its bouig perfectljr of the 
rise throughout, ia to cast an ingot of laad aboert an 
inch ioog in the muade, and wUh a rod fevoag it 
throogh. 

If ^a work be well done th« laietior of the barrel 
win present a bri^ii sunor like a^>eara&ca, and 
trill need no further flxuahmg. 
2)roM(-BorMg.»Draw*boring is done with a rod 
(hai Deariy ftiW the bore of (he gua, and at oon tad 
ot tAia rod k dtved a tool mode like a short piece <d 
die, but with the teeth made a gieat deal coareer 
and larger. This tool may be abouv ao inch long, 
and of a round form on the cuUiug ride, to fit the 
currature of thu bore. This tool la put on the end 
of the rod and worked back and forth, also turmng 
it around, ao aa to praaent the cutler to all udaa of 
the bore in which it ia to opeiau. When it will cut 
no more the cutter k removed from ita eret. ealip 
of paper put under it, and H U put in plaoe and the 
operation repeoted, and ao conUimad untU the bore 
of the gut) ia eufficiently eotarged. 

Pieces of this diet, broken to length and with the 
eoda ground to fit the rod, have bcenuaed for draw* 
boring* but the b«t and moat effactive toot ts a bit 
of steel A led up to shape and properly fltted. One 
half of ibe <niUing teeth should point forward and 
Lbe other half backward, so that the cutter will ro- 
move some of the metal aa it works in either direc* 
tioA forward or back If the cutter be an inch 
long* about three or four teeth fhay point one way. 
and m many the reverse direetton. 

In using tbeae tools, keep tbem wall oiled, to pre- 
vent tearing into the metal. 

Cholt9- Boring — The method of nMking a choke- 
bore k similar to quick boting. exoapt the cutting 
end of the rod does not go quits through the barrel, 
being withdrawn and again inserted with a slip of 
paper placed bekweea tbe slip of wood and thecuUer 
Is W'crked not quite so far as (he previous bor- 
log, being withdrawn and another slip of paper 
placed between the wo od and the cotter, and Ukt k 
worked in as far as desiied. Care must be taken 
that tbe dwke be gradual and even. A dniab can 
be given bj folding a pleea of fine eaery cloth or 
emary paper around a rod, and by turning this in 
the barrel, equalize any unevonness that may occur. 

To enlarge tbe interiDr ot a baml, boring it 
choked at both breech and muBle, push the rod to 
tbe distance from the breecb the anlarging ie to 
commence^ and then commeoce boring, leaving off 
where the muacle choke le to coauneoos. 

If tbe bore of a barrel is made to toper from nua- 
lie to breecb, it wiD soattor. If mads to taper too 
much from hieecb to mnssle, it will oompreas the 
shot, and by so doing mangle or deface them so that 
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they wiD " shoot wild,'’ while at tbe same time the 
eff^ on the gun win be to spring tbe barrel, and, 
if it be thin at tbe muasle, ae geoecaliy made, there 
IS danger of enlargement of the bore at this portion 
ofik 

ChohS’i)rejeiiip a Oun Borr^—A very slight va- 
riation in tbe size of Ihs bore of a gun-baml at one 
of its ends often has a marked effection ita abooting, 
In case where a shotgun is disposed to ** scatter 
too much, the remedy lies in enlargiog the bore at 
the breech. Cboke-boring would ibe means r& 
•ortad to where eoch ao operaikm was coDvenient ; 
but wkare not, cboke* dressing may be made to an- 
swer a very k^od puipoee. This oonskte in dressing 
out tbe breech wito fine emery paper or doth, 
wrapped upon a round wooden rod. A little oil 
abould be used in flntaKing the dressiog, which need 
not extend above half the length from the breecb to 
tbemuule. Noparticnlar attention need be given 
as to tbe slope, as the aiae of tbs bore, under tbia 
operatkiQ, is sura to be left torgeat at tbe breedi. 

SarmU mosf itutfobto for CKoke*Soring,—Lnm* 
ini ted ateel barrels are tbe moat suitable for choke- 
bore guoa, being harder and more tenacious than 
Damaacua, and, tbmfore, resist tbs repeated atraio 
of heavy chargee better ; they will be found to be 
more durabla, and Uad Ism tbw barrak of softer ma- 
tortal. Burris of plain steel, or decarboniaad steel, 
eo called, should naver be nsed for cboke-bore guna, 
as they are unsafe for guns with light muzslsa ]>e- 
carbonirad steal k most suitable for rifles, where 
great strength of metal ia employed. Tbe finest j>at- 
tem in Datnaaeus k not always desirable, ae the 
exceaajva twisting necesary to make the fine pat- 
tern often weakene the fibre of the metal. 

IVming Ottn Barreto. — It k often derired to frae 
a bakrrel at the muzzle, or at both breech and mus- 
ale ; and tbe amount to be removed le so very little 
that It to hazardous to insert tbe boring bit for fear 
of reoBoring too much. It is easily accompliabed in 
this manner: Select a straight wood rod that dow 
Bot quite fill tbabore of tbe gun and saw a slit with 
a fine saw at one end, for about three or four inches, 
and parallel with the length of the rod. Cut stripe 
of fine emery p^r, or oakery cloth, the width of 
which should be the same as tbe length of tbs alot| 
iDsen one end in the slot and wrap th'j projecting 
pert arouoU the rod. introduce this tfsd mto tbe bar- 
rel aad work it up and down, if it be dsbired to fin* 
teh tne banri that way. or turn it around by moaos 
of abiiidodc or lathe if the finish is to be thuadooe 
Many gunsmHbe cast soft lead at Ibeendof a rod, 
aiizkg (he mu»le of the gun as a size mould, and 
^fter rttioving from the baivri. apply oil and fine 
emery, aad with this work the inside of tbe banal. 

Another Method . — Tliare is another plan. Mak^ a 
cod o€ soft pine wood that almost fills the bora and 
make a unall bole, aay about one-eighth of an iT >fb 
diameter al tbe poini where the mw kerf ii to tenoi- 
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nftte. Cover tbifi portion of the rod with good 
made thin, 4 nd then roll it in the 001017 , s&mo 
making an emery wheel or a buff* stick. Whon 
dry use it io the eame way as the other forma of lod. 
When desired to increase the Biae, which will bo 
necessary , a thin wedge can be inserted in tho saw* 
kerf and proifced deeper in as the bore increases, or 
near os the rod diminished its slae. By wr^ldng 
the rod with fine twine where the bole is made 
then win be no danger of splitting the rod when the 
wedge is pushed in. The eame form of wodgo can 
bo used in the rod first deocribod, and at tbo 
Ubo the wedge will help keep the emery dcith or 
paper in l^aca. The cut. Tig. 39, shows the rod aa 
wady to rocdTO the coating of emery. 

JVnfshia^ Muxsles of Oun-BarreU.—To shorten a 
barrel, the general custom is to cut it off with a 
tbne-square die, by filing a groove around U, or 
else saw it off whh a hack saw ; the latter method 
being preferable, as by sawing completely through 
tbo battel the piece is remored with no temptattoo 
to saver it by bending, sa is often the case when cut- 
ting off with a file. 

After the piece is removed use a tool like the one 
shown in Elg. 99, to square up the end. This tool 
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hj# a cutting part an inch in diameter and about.an 
inch long. It is turned smaller back of the cutting 
portion, to make it hghter or better to handle. A 
hole, thiee-eighthB of an inch diameter, isaadecen- 
trolly in the cutting end. and in this bole are iaasrted 
iron or brass plugs made to fit, and the oUker end of 
a size to fit the bore of different guna. After the bar* 
nl is squared op, bevel the inner edge of the mua- 
tie with the tool, Tig. 30, which is nothing more 
thanaoommoa '*ioee*head,'* >nd is toads with sim* 
ilarly formed cutting teeth. About sixteen teeth 
are sufBcieni for these tools. The rose head tool baa 
the cutting end about aa inch diameter and x>early 
the same length, one-half the length being taken up 
by the pointed cutting end. 

Old Method oj Straightening .Barrel,— The old- 
time method of straightening a gun-barrel was by 
means of a fine tbroad of black ailk or a hair, wi 
was passed through the bore of the barrel, 
ime was drawn tight by being stretched from 
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ends of a tod of wood or spring steel, the elasticity 
of which kept it taut, and the workman looking 
through turned the bairelround so as to bring the 
thread of hair into coinddeDCd succeaaivoly with ev- 
ery portion of the itmer surface. Uthece existed any Tw 



conesvity in any part of this am^ace, the ihresd 
would show it by the distance which would there 
appear between the thread itself and its reflection 
in the loetal 

The How IfefAod. — There is another process of 
atr^gb taping bairela which was explained by a 
writer in a Bdentific paper a few years ago, which 
is tenned ** atrsightMiing by the shade, ** and by this 
method barrels can be stmightened with a greater 
degree of precision than by any other known pro- 
cew. The principle ie something like tills : If we 
examiDd a plane mirror for the purpose of SKertaln- 
ing whetiter iu refieciing surface Is a trus plane, 
cause ohiects to be reflected from it to the eye at 
jmall angles of incidence. !f under tlieee circum- 
Stances every part of the mirror gives ao image true 
to nature, he praDouucea it perfect ; for the alight* 
vst deviation from a true plane wouid cause a tnam- 
hat diatortioo of the image. In the process of 
straightening barrel*^ by the shade, crooks in the here 
are detected upon the same principle. The .oternal 
surface of the barrel is a mirror, and wnatever 
objects are reflected to the eye from auy portion of 
it that liee beyond a certain distance. wilibotefleUed 
under very small angles of iuodeuoe. A& the in- 
tenor surface of the barrel la not a piano mirror, the 
reflected Icaagd wiU not be true to natum. If the 
bore be St might, the image will have a normal dis- 
tortion, which U due to the transverse or cylindrical 
curvature of ilio mirror ; while if there be lougi- 
tudlnal flexures or crooks. Ibeio will be an ubuoriaal 
rjstortionof the image, which will reveal the defect 
When the eye looks into a gun barrel thu mterior 
wface appenm Io be spread out into a plane cu'cuUr 
disk, as far from the eye as tbo 0 1 her 0 ud of the banel 
Through the centre of this disk is a droular ori* 
Ace. and surrounding this at equal distances from it 
and from each other, respectively, are sevemi well- 
d^ned concentric circles, dividing the disk into as 
l-W many bright concentric rings, acv;h of an apparent 
breadth, prectsely equal to the diameter of the can- 
I'ti 

tral orifice which is the other end of 
the bore as seen by diivct The 

sovarol concentric cixclce aro so many 
imuges of the end of the boro reflected 
to the eye from different points along 
its length. The first of these circles, 
or that nearest the cent rid ondee. is 
an Image formed by light once re- 
flected. The second, third, fourth, etc., 
respective] v, are linage formed by 
light reflected two, three, four, times, 
etc. In order to see haw these images 
are formed, and to find their respective 
points of location in the bore, v^nsider 
that a ray of light from each point rn 
the end of the calibre, aa shown at a, 
Tig. 31, may pass to same point b, 00 
the other side of the bore, and be tbencs 
reflected to the eye, thus forming at 6 , 

. an image at the end of the bore, of one 
reflection. Another ray from the same 
point may pursue the route a. c. d, s, 
forroing an image at d of two reflec- 
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tiona. Another ibj kdjj take the 
route, a, /, A, e, forming an image at 
\ bj three reBectiorui. and 90 on for (he 
other imagee since in the formation of 
each of these image*, n^pectfrelr. the 
angle* of incidence and Section are 
equal, U foDowa that the focw, or 
point of place of tho image 6, formed by uoe re- 
l^ectioa of tight, U at one-thiiti of the aistance 
from the eye to the further end of the bon; that 
formed by two reflectioTis d, u one- fifth: that fay 
three refleotioiis is onc-aeventh, end (he succeeding 
ones, o’ne-ninth, one-etevenlb, etc., of (he *ame di*. 
tance. 

Tberefoie» it will be obeorred that all these imagaa 
are' located within the third part of the length of the 
bore nearest to the eye, Consequently there are two* 
thirdg of the entire length of the bore in which noitt 
of these imagofl appear, tt ie to this part of the bore, 
only that the workman directs hi* atUsntion, for it k 
liere only that he can cauM (he “ sluuk ” (o appear 
which discloses tho crook* in the bore if any exS. 
'Vhen this port is straightened, he invert* the liarrel 
and work* from (ho other end. 

The practical application nf the process ia made in 
this manner: the workman ha* a rset, gene rally 
wneistmg of an upright strip of board of couvement 
height with a V nil in it* upper end for omvflBi- 
ence in resting the barrel In case of reeling it. 
AcrosB & window oppowite, at alm-jet any dUtanc^ 
say about ton or (weir* feet, U nailed horisontally, 
estripof hoftrdlike a commonlath, as (he horUoiital 
bar of (he window s&shes where they come together 
ot the middle of the window fprorided there be up. 
per and lower sashes) wOl answer neariy as good a 
purpose, Now place one end of the barrel In the V 
of (be real, look into the bore, directing (he eye to 
the lower side of it and to the point just beyond the 

g^ua)ly<leprc«(hein<lhi.-diiil)iehmi 

wingin^ho dirncOon nearer and iiuaier iothe bo» . 

irontal strip,, or tho sash hor a# the ease 
may be. and a dark shade t« sootuwen 
shown at «, Fig. f<a. Tlii* is (Ik* r«flectr,| 
Image of the horUontj! strip, nr sasJi 
bar, tho curved part of »he outline 
Ihfl image of ih« o(r4ight«t?rfpr. Detm^ 
the end moro and moiv and Ihe shade 
lengthens to n, o, p, oLc. if the be 
perfectly straight, tho shade will a I wave 
maiotalri u true and symmeirit-ai paii. 
bolic form, growing mcro and mor^ 
pointed at its apex, until it nsad»r«i the 
I further end of the bore. But if iUott: he 
even the s lightest flexure or cm.k in the 
bore the parabolic figure of the shade will 
bo distoited. If a distortion ho dwcov- 
ered. the harmi ulow]y n«olve*i about 
its axis a.*? it is retained in the vtsl ', at 
tbo time Fdightly clcvcitingand 
prossing the end hdd in (he h.inds, until 
tho ohodc assumes a form in which (be 
two »id w nea r I he apex are eq 0 ally drawn 
ill ti.wjiTl each ocher aa shown at g. If 
the ceook be oonsidemble the two sides 
^ ^ ^ together, cutting off 

F»ei* 89.1 ^ Portion of the shade of the apex as at r. 
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The tells that there is a crook at g, and 
also tells that the bore is concave downward at that 
pomk It will miuire some exporience to tell how 
far that point is from the eye. but when that is 
learned, tho fore finger placed upon this point on the 
under side of tho hdirrl tell* where the blow rcnisi 
he given to straiglilen it as It ought to be. 

Another Method.^ Ano’.her method to ascertain if 
ibanel be straight, is to insert a slip of card into 
the muzzle of the gan and then Icok through the 
Uwe lo the light. If tho slip of card he properly 
placed (1 m “shade " can readily be seen. The card 
slip need rot be moro than on quarter of an inch in 
width and in length to juFt fit the muzzle so that it 
will bo reiaiced m pl.-ico. It, must be placed with 
the edge of thr card toward the ere. 

Fitting Ba,rt!s To<pther.- When splocting a pair 
of gun barrels, prepaiatory lo joining tliem for the 
jKirposeof making a double-barreled gun, i( U nec- 
essary to ascertom if the barrels U of the same 
length, and hare the sa me «j seal breech ami muzzle, 

A*id also at point* br’ wofm fho breech .ind muzzle. 

Nearly ail shot -gnu UarreU arr ground, or mode donu 
smaller at the contra of their length than ocher 
portions. Any one who is not rrsnvrrsant with this 
may U .«ome what surprised nn |»la« jng a straight. 

along the side of a l»ari‘el. a i ^mmon musket 
Unrai. for iasuuco. Plaic the straight-edge on the 
l-V or bottom side, as tho right and left hand sjdf« 
are flaUeneil, near tho breech, .lud, of nn 

lhraes.di«*(hc h<*))owii^ of the rpijiro is not so 
ravtiiy uluei'veil 

As the musk nf barrel has Kmji njvntionsd, it may 
be inferred that two of thoie Lwrels aro to be joined 
b>gethcr. The first step is tn cut them off at cither 
end to make them of the length desired, for as 
isAied from the armuritni fnr army use. the barrels 
era too long to make a gun to bo bandied with cose 
wnwlencc. If they are rut flnwn to the 
length of thirty or thirty two inches tliev will be 
long eno^ for sporling pui-poses. Acco"«Jing to 
^ dairad, oit from either end; cut 
off the breech if a light gun ie wanted, or cut off the 
Tmuzie to make a heavy gun 

The fli^ 0 ^ cutting off and truing up the 
ends ^ the hnrrela is (o Relecf the two sides to be 
i«n^ together and file these two sides flat, mere at 
the breech and less at the muzzle, until the bmallor 
diameiere at Ihe middle jutt touch each other, with- 
out yeiag so filed. 

When you hare in this way both baTTsfe flattened 
asnmHy alike ae possible ai«] as straijfht as can be 
done by with a straight-edge, lay both barrele 
on a kwcl surface, aaj ses that the flattened plec« 

^h eed. other true and evenly. To know if the 
fetten.,.g ha, b»n done parallel with the outside 
fiats ^ the breech [supposing these to be left on the 
la^nds) place a small square on the same surface ou 
which the barreU are laid, letting the npHgl.t atra 
of the square just touch the outaida fiat If the 
^nare touch the flat aiilto fmm >^p to bottom, then 
^ flab- are parrilel, but ,f there be an open space to 
be seen, Uien file away the flat to be joined until the 
square uidicate? that both inner and outer fiats ate 
jarallel. Be particular in regard lo this, as it is 
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eafiier to correct the loner flattened surface than to 
make parallel the outer one. 

If the aame amount bo takeu from the breech as 
from iho mozale, the point of djTcrgence will uul Iw 
sufficient for accurate s hootin g. Mora mu st be taken 
fujui llie brewli to allow of this dirergejice to be 
extended a greater distance. flattemi^ at the 
musJe docs not require to be very great, yet must 
he done to some extent ; but, as before remarked, 
this will depend upon the emallneM or nee of the 
middle portions of the barrel. 

It IS very doubtful if any two gunsmiths will agree 
aa to Che inclination of a pair of barrel a Perhape 
it would be nlmost fooUahneea to inaisi on any d^ 
mte or certain inclination, to that the coAv«?g:ng 
lines would come to a point. As an instance, kt the 
point of divergence b* two and a half yards, it fol- 
lows that at forty yards the right barrel, the gnu 
were rigidly held as if fixed in a vire, would chmir 
ita charge about six inches to itic kfl of the mark, 
and the left barrel vVee vtrta. 

Tjet it bo supposed that two barrels are eai li thirty- 
two inches id length u/td oue-'^ixteenth ;nch thick at 
the muzzlo and tUiee*si.xt4>eucha (likk at the breech, 
it tequlrea tlic diffi'rvQrc tour sixteenths be muJli* 
plied by the times the length of the barrels are con- 
tained in Uic forty yaids. iliis bemg fort.y*five, u> as- 
cortain what dietaoce the ^omtof t)i« different Kr>ee 
are from each other. In this case it Is eleren and 
one-quarter inches, or dve inches and flvo^ightK'4 of 
an iDch from the centre or line of eight. It may be 
remarked that if the point of convergence be forty 
>arda it will be productive of as good results, per- 
hnpe, 09 uny other, 

Jbintn^ turret? ropefAcr.— After the burreU are 
fitted ti^ether so t)u*t they aro parallel, touching 
each other their entire length and equally in a vir. 
tioal line, the next tiling m order ie to fit the top and 
bottom ribs. Fit the lower thimble or pipe through 
which the croes-boU go» and cut the under rib to 
fit boch above and lielow it, ss this thiinhW ts 
soldered diiect (o the barrels, not '.o the rib. Mnidc 
along the sides of the rib? with a sharp ecribor, so 
as to leave a di^Urul line on the barreb to indicate 
their location. File blight and smooth the parte of 
the pipe and rU)S whore they are to be to the 

barrels and tin with good soft solder. Also tin the 
harrelfl where they are tn he joined, and where the 
ribs come in conuirt. Thics \s easily done by using a 
clear charcoal and heating th« borrrls and libe 
quite slowly. I 'so fjiunato of rinc for finx, and 
apply the solder wjch a ci'immon Rolderinp coppi'r. 
If the copper Im; quite hofivy and well heated the 
ribs con be tiniio'i Iruiu the heat cd (fw cop|>ei'. as 
there is no nued <'i putting thev.' puiia in the firo. 
If the bairels be prcperly hrated and Inc 9»)*lcr 
boater, out thin on aj\ ojivil, il may be rubbed on 
the barrels wUhout the aid uf tho copper. 'Wheu it 
iiiclu and flows, wipe off the surplus wrih a woolen 
rag which has been sbgiitly mof^deno.) with oil 

WTien the barrels and other ports are nicely 
tinned, let them cool^ then fasten Iberu in place 
in the tnannsr they are to remain with binding- 
wire. Put a rod of iron through the lower 
and also through the upper thimbles, if they are to 



be fastened at this time. The reaf^oc of pintiog in 
this rud ia twofold: it serves to keep the Ihimblee 
straight with the bai rele, sons to properly receive the 
ramrod, and at the same tme tends to hold the un- 
der rib firmly in place. 

Before the parte wUb binding wire, fill 

the space between the top nb and barrels with small 
pieces of solder, or what is better, a small rod of 
tedder like a wire, but not large enough to interfere 
with the rib fitting dose to the barrels. 

SobUring BarrtU TbpefAer. — Now begin to care- 
fully heat the work, commencing at the breech, and 
when suficiently hot. don't heat too fast nor too 
hot, apply solder, using the muriate of sine at a 
flux, to the joinings of the ribs and barrels. If the 
aoldvr be hammered quite thin it will be readily 
melted by the heat of the barrels, and will be 
* 'sucked until the Apace between the different 
pieces is cornpletaly filled. Proceed carefully in this 
way until the entire length of the bairels is gone 
over. Turn the work often in the fiie, so that all 
portioiui are eveidy heated. At Iht) inussle ill and 
insert a small piece to fill the interstice betwoen tho 
barrela and tho t<jp rib. 

It is necessary that all the space between the top 
rU» and the barrels bo completely filled with solder, 
or nut will form there, which will prove of sfrioiw 
detrimeDt to the barrels, and in time w^ork under the 
riba, throwing them from the barrels if cvru a httlr 
ioreion or springing of tbo barrels should ever take 
place. 

During the progrsas of aoldering, seo that ihc 
parte are kept pressed close togeiher, and that they 
do not spring away from pach other by their expan- 
sioQ during heating. A sm.ill iron damp screw 
placed at tho brec<ih and also one at the muzsle, is 
very convenient, as by tightening the screw there is 
lees danger of the parts springing apart. 'When the 
breech isaoldere^i and somewhat rorjled, the clamp 
there placed con be removed. These damps, hiadc 
of loalleable iron, ran be obtained at the liardwura 
stores. 

When tlie work is soldered and is cool, wash it 
weli with warm water, using a stiff brush to rsmovo 
dirt and all traces of the acid flux that may remain 
on the work. With ft chisel or scrap<jr remove all 
euperfluous solder and brighten the work wnth 
emery cloth or paper of different grades. Begin 
with the coareer and finishing with the fine or with 
flour and emery. 

Why eof Borrtlsf — It was formerly the 

practice to brare barrels togc^cr, with spelter solder, 
ax the breech or at botli breech and miiasle, but good 
workmen coDdemn the practice, as heating the bar 
rels to a high heat in order to melt this solder sume* 
whai dimmisbes the strength of the metal, and as it 
m aIpc necessary to again clean and brighten the 
work after brazing, and to perfectly brightea the 
fiats where they lie together is not so easy a matter. 
Id tbo life of the gun, it was faund to bo of no real 
bei^fit tothiia braze them, as Lhb par^a woro securely 
held in place if well soldered with soft solder, and 
of late years but very few barrels have been thus 
brazed. 

Select loldBr of good quality, put the work well 
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together. ax?4 the harrak wiU r^aia fUxnl^ aiui 
rigidlj mpkce, aad wiB not beMp«r»Ud excspC 
unfair meaoa. 

The tenn Pereuaeig&mg ia «ad 
to designate the operaUona of drilling, and dniihing 
the cone or nipple seat, lapping putlitjg ia the tube 
ur cone (by some called tjippla) and other ivise /loish- 
ittg up the parte htfapiag reUiiooship (o the ccne 
«eaL 

The tint operation, after aacertaining (be looality 
where to drill the hole for the aipple. ia to dhll thk 
hole. If a double gun the nippln most be inserted 
as near the centre of the br^b as poesihle to get 
then) and hare a direct communicatioci, with uo un* 
oeceeaary anglee, m the pasaage<way of the flame 
of the cap to the powder in the chamber. From 
the bottom of the hole drilled for the nipple a email 
veot, aa imaU ae can conr«iieiitly be made, must or 
onght to commuAicate diroctijio the powder cham- 
her. The nipple ought to be sealed or strewed to 
the bottom of the bole and the vent he aa unbrohao 
enntinuation of the opening through the nipple. 
Let there be no chamber or reservoir between the 
bottom end of the nipple and the bottom of the hole 
I A which M Is screwed. 

But to ret am to the drilling. From the aria) or 
central Une of the barrel this hole muei be dnUed 
at an angle c*f forty Ats degr«vs so that the nipple 
when inserted aim II stand at thul angle. In the cut 
Fir 33. o represoQla iheceatnl Une of the berrek, b 
a line at ng^ angles to this, and e the angle of forty* 
hve degrees. If the workman have no lathe and m 
oecesiitated to use a bit-etock or breast drill, a piece 
of iron can be fitted to Uy upon the banek with oaa 
snd elsvaiad Ibree or four incbse with the eod Uned 
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at an angle in aholedhUcdin tlus end to recaivetba 
drill, which ehould fill tbe hole. By damping thia 
upon tbe barrels, inserting ihe drill in tile boU and 
having a prick mark where tlie hots k to be made 
for tbe nipple, it femns a reUable guide to iosure the 
correctness of Uiti hole, and also to get any number 
of hoI«e alike To insure the hole to be tailed or 
thrviid«*ii pHipctl? the guide can be kept m pcsrtioc 
and tbe hole tapped after being cupped to form tbe 
seat. 

If a lathe be used (o drill the hole, a piece of wood 
or an iron forging caa be fitted to tbe spindle agii net 
which thewoiic is hr Id and when made of the proper 
angle and the barr<d confined upou it to drill tbe bole, 
no guide is necessary, as the drill being held in tbe 
spindle and the epin^e running in its bearings ope* 
raMS upon the same phndple ea the guide damped 
upon lh« IwTTele. An upright drill can be flSInd 
with a forging or fvutfing to ^Id the barrels In tbe 
eame manner. 

The siae of hole to be drilkd oof^t to be that of 
tbe smaller einxl nipples, aa i& time frequ<sit re-tap' 
pings to insert new nippke will enlarge tbe hole. 



Perhaps s brok<a nipple may necessitate driUing or 
cutting otrt and the thread may be injured some' 
what, so that it may have to be bored out and a new 
thread mode to receive a larger nipple. 

After the bote is drilled H b cupped or a seat 
fonned lor tbe ehouidera of tbe nipi^ to rest upon. 
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Tliie k done with the tool shown in Fig. 94. Tbe 
guide is need to get the proper angle of this seat, tbe 
same re in drilling. The stem et the end of the cut- 
ting portion of tbe tool, enters and fllk the hele 
driDed, which in surra tbe concct formatton of ihe 
sttL T>ie tap is h^ in the guide in tbe sanM man* 
Dsr and >1 follows that the thread has been made at 
tbe same angle that the hole w'as drilled. 

Antahtey .Srof —The filing and finishing 

of the oipple seat k one in which tastes differ or the 
price of the work may demand. This hint may be 
giWB, the seating tool must cut a seat enough 
to receive the nipple and in filing kerp this seel full 
rise, taking are not to allow the file to take away 
or reduce any portion of it. A study of this [lor* 
Uon of different guns that may come under the ob* 
servaiion of the workman is the beat guide for form* 
ing and shaping theso parts. The drat effort may 
be to form a mpple scat fn»m a pkvo of hard wood 
shs|wO like Oie barrel with iU lump, using the drill, 
tlio scaling tool and even the Up, tbnn finish up 
with files, as it iV were iron, aiKl insert Cho nlppla 
DelWr to lorrcrt a fault m a aham of wood than 
spoil a good ha* iel briH*rli. 

31U ^ent. ia J*treutsiif*a Omn Burrais — When lbs 
old fi) nl< lock was push ed to oi i v sido by the id troduc* 
uoB of the pereuaslOD principle, li was thought by 
many that there wls a difference in tdiootiog and 
that the fiint'lock shot ** sttiooiher ** than its rubsts' 
tuta la the percus^n gun there was thought to be 
more recoil th.in in tbe other fona of gun. It was 
Auppoeed Ihatthohcrmetically doacigoflhebreedi, 
as Uio firing tC'Ok plaue, was the cuusu of thia, and to 
lomedy the matter a small vent was Jrilkd m.<kr (1 m 
l..cality of the vnotor * ioudi'hole** of theolcl time 
arm. A few gunuinithfi and many users of arms 
ding to tbe vent and could ** not Uo without it." 
Seme claim that thk vent is of use. aa it enables air 
tocircQla*^ th tough thv barrel, after thu igniLion of 
Uie charge. While bo^h there Ihinrire are doublod 
byothere» ooo (h;ng ia quite certain, it iDcreaece Uie 
certainty and ako aids the repd igniiton of the 
charge, as th<s air contained among ihc puwder and 
hdii there in a more or lass state of being 

eo forced and held by the wadding, retards in eotne 
measuie (he eiitruce ot Che fire from tlie pereug. 
koQ cap. The vent allows this ccufinedair to escape, 
and Chat k the oQlyreal aiut apparant good Uiai can 
be accredited to it. In making these vents make 
tb^ very arnalJ. and in no instanoe let them exceed 
a thirty •eecosd of an inch. To pmv^vit their beiag 
closed by rust or the ddbria of burnt powder, drill a 
larger bok, tap a thread in it and screw ui a cJjTcr 
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wire acd then 4 rQl the T«nt through the wiroftfw it 
has been finiabed to conform to tbe ehape of the 
parts adjacent. 

Pnt^t BreecA.— Tbe patent breech baa been 
the subject of much discMion and much expert* 
moating, eome experts claiming one form to be su- 
perior to otherSt acd then again there ve tlxtae who 
eettba patent breech aside claim that the old 
fiat'faced breech' pin ia as good ae anj erer jet mada. 
The formation of tbe base of the breet^-loading 
shell haa been called up as evidence ir\ favor of ibo 
tatter claim. The two forms are called in question, 
and then the query is made, *' Docs not the brenrh 
loader shoot better or as well as Ibe pau^nt- 
brocched musiledoaderf' But the patent breech U 
in f jvor with the mass of those who um the muzzle* 
loader, and no donbt has its advantages. The at- 
tempt has been mode to form the interior bwe of a 
cartridge for breech'loadere upoa the model of the 
interior of a pateat breech, but thus far has not 
come into very extensive use. 

of fA« Chombtr or Cfip. —While many forme 
of the chamber or cup of the patent breech are in 
use, the most simple form, and tbe ohe easiest to 
make, is that of an inverted elliptical cone. This 
form may be represented by tbs shape of an acorn 
if H were cut olT even with the top of tbr nip. The 
shape is also one that wUl not weaken the bree**h 
nor affect tbe strength of the thread where it enters 
thebanel The tool Co shape it U easy Co make. 
Turn a piece of steel the exact nhape the **cnp'’ is to 
be and then make a cutting tool of it by lilmg a 
groove on two sides, exactly like a dat drill of the 
required elliptical form, but with a ' bulge” or 
cheek left un each side, and then hie a groo\e mid* 
way in this cheek from point to base, and m<ike 11 so 
as to form two cutting edges on each side of the cut 
firet made. Each prominent pari must be formed 
icio cuttiog edges, like the cutting edges of a coni' 
cal'Shapctl cherry to cat out bullet reoulde. The 
cat, of bullet cherry, ^'Ig. Tl, Chapter XXVII, 
shows the way to make thU to> 3 l. 

With this form of *‘cup" there is groat solidity 
of brooch, and there need be but little fear of miss 
dre or bang-flre in shooting, if tbe gun be property 
loaded. 

caaPTEB Tvn 

TooM roe Busanmo Oum. 

BrasGtiax B^Hwn 

Breocai^ Tspt 

Bre^ ra Teravan 

OHAPTEB XVIL 

Tooin rox bssechuto ovks. 

Br«cAiB<7 R€axnen. — The form of bredching 
reamers ia shown in Fig, 36 , Tlw extension is sup- 
posed to till the bora of tbe gon, and when it does 
su the tool wnll make a cut tliat la straight end true. 
When this extensjon docs not hi', then dip a brass 
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fenule or a piece of tubing on it, or ii may be even 
wrapped with a piect of card or strong: pai>cr, oa 
monlioned io case of Laps that have e^beosions 
scnalltt than the bora of kh^ guc. 

The size of these raarners must be. to sail tbe taps ; 
that 18 they must be of a size corresponding to the 
tap if the thread were removed The length of 
the extsLsion may be about an inch, and the cut- 
ting portion of a length to ff)rrospon*l to the length 
of the breech pins, for when usini' them wh-*re tha 
rcamtf has antercMl the barrel until it is flush or 
even with the length of the cuUiiig pHxl, it is evi- 
dent that it has penetrated as far as it ought to go. 

Be careful to keep the reamer well oilod wh«m usii;g 
it to ream out a breech. 

In making these reams re, turn them to the size 
and shape, and then file four spiral flutes, equi dis- 
tani from each other, with a small round tile, but 
remember (a file Lbem '^rigbt hand,” iikoarigliL 
band screw thread. Abonf a qaarbor's turn in the 
length is eufteteni. The end where the l utting U 
done must be ** out back ” between each fluU , so a« 
to make a cutting edge, or Up. The flutes serve to 
carry the chips away from the work, and prevent 
clogging. Above the end of the cutting puriiori, Uio 
roomer may be turned down to a size a little lavgeV 
than (he eitenson, and it will be then a vAry easy 
matter to nicely out the flutes with a round tile, v 
doected. 

Srucki%9 Thps. — Tbe usual diamotors of rifls 
breech pins are throe- eighths, one luUf, and flve- 
etgfaib* of an inch ; of shot guns throo quarters and 
seveD-eigblha of an Inch. Th^ thread of U*.e rifle is 
geoecally fourteen to the inch, and the shot gun 
sixteen to the inch. The breech piiu of military 
arms vary. SotM are made with ccarse thread atiO 
eoTTie with fine thread, ranging from ton to eighteen 
threads per inch. There ie no arbitrary rule fnr 
broeching guns, and excepting EngU^h made guns, 
almost every coziceivable sue and thread may be 
found in gu» that aro brought in to be repaired. 

In rifle and shot guns (he fourteen and six teen 
(bread win be found to predormnake. In uubraeoh 
log guns that have been made by * ' experts '' of 
eoms country tows, who built the arms " to order," 
ec in pvsrhauiii^ giisu thsd have been repaired at 
tbe same kind of eetablisbmeote, it will not be un- 
common to flod threads in the barrels that have 
been ait with a blacksmith's taper tap, and (ho pin 
tapered to suit the thread so form<^d. It will he 
QOlhiag uncommoQ to flod a breech that is made to 
one side of the boro, or made with a (Tooked thread. 

If tapped with the taper tap, the thread may be 
found to be ten or twelve to the inch, according ad 
a tap to fit tbs breech could be found. 

LH the workman discard oil such ways of breech* 
lug gum. Let him procure a »et of taps of the sizes 
and Uiroads as aotic^ at tbe beginning of this arii- 




FmvTO SS. 

de, and “stick to thcee aiaea.” If the thread in a 
gun be worn, and the pin be loose or hAk Are, then 
ream out this old ihraad* cut it anea*, and put in a 
new pin 
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Breeching tape should be txLUle in pairs, one ta- 
pered a Llile and iia mate made etraigb^ ^r vl with a 
full thread, so as to cut full at the bottom wberetbe 
thread terminates. If the first tap be not Inpercd a 
little, the thread should be nearl j all rcancpred at the 
end, and grad\ially increaaad for five or six tbrtt^ 
when It will be of full sue. A Etem or projectioo is 
made on shown in the art, Fig, 36, whidi enters and 
nils the bore of the gun and so serves to insure a 
thread straight with Che barrel. If the bora be 
larger than the extension, slip over it a piece of 
brass tube or a ferrule of some kind, untQ it fits a 
little enug iu the bora If but little be wanting to 
make the fit, a piece of writing paper or a bit of 
card maf be wrapped around it. Old •fashioned 
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gunsmiths have been known (o wind tow around ao 
extension to mak'> a tit. 

The diameter of these extenMona must be that of 
(he amalleut bnr^d gun in which they will be uHod. 
The extension of the shoi-gnn tap maj be about 
half inch diametor. The length of the extttsion 
nifky be about an inch for rides and an loch and a 
(juarter for shot guns, the throad about an inch in 
length. Tlie whole length of ride tape maj be 
about three and a half ioebes, for shot* guns about 
four inches. 

Tireceft Ptn /om^rr,— These looU ore m.tdo of 
ste d and liavo hwles drilled tlicx»ugh Uitin ftr.d 
cutting teeth funuo.l on one end (.is al>o wo in Fig. 
3T) In use it niaf lio heU atationory, and Uie 
Ircoch'pin turned in the hole until the teeth form 
Jt to si 2 e and removo enough in length for the screw 
to be cut un the pin. Flight teeth are eno^h for 
the am ,1 Her si^a of those tools. If made w ith rnori 
tooQi they aid consequently finer and shoKower and 
do not operate so well, or cannot bo ground to an 
edge or sharpeued wlLh an oil stone if they become 
duIL The size.s m\ist correspond with tho size of 
the breech iupb, or a Uttle le^ than this size, as 
the dies used In cutting generally ** raise ** a thread 
a little larger than the work. The length of these 
tools may be about throo-fourtbe of an inch or an 
inch, 83 may be best to make them. In use they 
be held in a lathe chuck and the pin prceeutod to 
them while tunmng, or the operatioit may be re* 
versed, the pin being rotated and the cutter held 
stationary. If to be used by hand, hold them in a 
vise or clamp, or make a fixture to hold the pin, 
u^ng a hit-stCM^k for tuming them for cutting. 

Thd advantage of these tools is that the work is 
done quick, tho body of the pin is of the same diam- 
eter, and the shoulder where it ^uts agamst the 
barrel is true with the body; using a file for tho 
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work, it is difficult to produce these lequirements. 

CHAPTEK XVm. 

Toou poa CautMMMSMO Ernes Lo 42 >dio Easbzu 

CEAPTEE XVm. 

When ebaznbering barrels for breech-loaders, the 
utmost care should be observed to make the cham- 
ber exactly concentric with the bore, and have it 
smooth and well finished. Do not trust to a drill or 
a fiat reamer ; neither will a half-round or a com- 
mon fluted reamer answer the purpose. Take, for 
instance, a bore for a thirty-eight cartridge. Fig. 




TiBvaa SS 

38 shows the tool for chambering, and Fig. 30 the 
tool for recessing for the bead of the cartridge. 
The diameter of the tool for chambering is thir- 
teen sixty •fourths. The tool for recessing for the 
bead is Mvon-eixleenths. The body of the cutting 
poi^n is about seven-eighths or an inch long. An 
extension is formed beyond the cutting part which 
must exactly fill the bera of the barrel and serves as 
a guide to insure the cutting part making the cham 
her in proper reUtion to the boT^. 

The neck or recess in front of the cutting pari is 
for a three-fold purpose \ it forms a receptacle for 
the chips or cuttln^p. which etberwise would clog 
tho to<^ as soon as the teeth were filled, and would 
pitibably result in a rough surface by teing forced 
between the wall of tlte chaniber and the tool back 
ft tite teeth ; it also serves to produce a better 
shaped tooth, which is done with a fine cut three- 
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square filA and finally by the teeth being made be- 
low the »irface of the extension a square out is pro- 
duced with no feather edge where the chamber ter- 
minates. 

the cutting teeth of the chambering tool are made 
so as to produce a bevel at the end of the chamber, 
and by tiiis means avoid shaving ihelnll, as would 
be the case if it passed over a sharp angle. The re- 
ceasing tool is made square un the cutting end. 

For larger bores than a forty- four, the tools may 
be advantageously made a little different, as shown 




Fidoiis 40. 

ID Fig. 40. Tho shank of the tool may be made of 
a cheaper grade of steel and the extension much 
smaller than the bore of the gun. At a, is shown a 
steel thimble that is tuned to the proper aiie and 
has teeth cut on ibe end. This is tempered and is 
put on over the extenrion and held by a wire or pin 
passing throi^h both thimble and.exteoaioQ. At b 
ia another thimble, made prefeiably of brass, that 
fits the bora. It can then be w'orked in the barrel 
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with less fear of scratching the baird, as might he 
the case if it were of stoel or iron, llie space left 
between tho brass thirobte and the bceth f<7ms a re- 
cess to receive the cuttings. The diameter of a 
twelve gauge chambering tool will be about. f«ity 
nine aizty-foarthe, and the diameter of the cham- 
bering tool wiU be about twenty-seven thirty •sec- 
onds. The length of the cutting thimbles can be 
about one inch. The brass thimbles about three- 
quarters of an inch. The cutting tliimbles should 
rest against a shoulder, ai) at c. These thimhlee 
should be fastened, a finish turned on the slianka on 
which they are to remain, after the shanks are 
turned. The brass thimbles are helO by being 
driven on the extension, and should be turned op 
true after being driven in place. 

When making these tools, form the cutter for the 
chamber about cite hundredth of an inch larger 
than the bore of the cartridge to allow for easy ez* 
traction. The braes thimbles ought to be of Iho size 
of the interior of the cartridge, which is supposed to 
be ezsctly the same as the bore. Thv tool fur (Tcess- 
ing the head may be a trifle larger, say about a thir- 
ty- eooond, than the diameter of the cartridge b<‘sd« 
If it be made one*9izteenth larger it will not matter. 
Eight cutting teeth are enough for these tools. 

cnsPTtn at 

Ov Gev Him 

!!«« w Ba^^c«n * Rib 

HowuFUsm 

H«« to Fit A Ibb to AB OttAtoa Bsml 
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Hov to IUaoI 4 ai Riba 

H«gbi oMUbB 

OHAFTER XIX. 

OK OCV ADS. 

JTow to StfatffhUn a Gun Jitd.^Oun ribs, as re- 
ceived from the mauuTacturer or dealer, are more or 
less crooked and winding and must be made straight 
before being fastened to the gun barrel. SometirneH 
this straightening can be done with the hands alone, 
by bending and twisting the rib. Lf there areeboit 
crooks, tho hammer must be need Select a bam iner 
that has a flat pene and this penn must be '* across *' 
or at right angles to the handle. See that the pene 
is nob too sharp, but emooth and rounded at its edge. 
Place the rib to be siraighicned on a piece of hard 
wood plank, or what is better, get a taece of two 
inch plank about a foot wide and long enough to 
roach from tho floor to a bright a little above the 
work'beach, say about the height of the top of tlie 
vise. It may be held in an upright position by means 
of a screw passing through it into the henc'b, or it 
can be BO held by setting it on the floor and clamp- 
ing one Bide between the jaws of the vise. On this 
hold the rib, lengthwise svith the end of the plank, 
and uBing the pene of the hammer, strike blowa on 
the inner or curved side of the rib. Do not strike 
hard enough to dent or bitiise the rib so as to show 
on the opposite side. By a little practice a rib ra n 
bo made very straight and true. 

Ifoiv to a Bib. —Sometimes ono side of a rib ia 
longer than the other. Fit it into a properly shaped 
groove ia a piece of board, clamp it eo as to hold 



firmly and fikt away the longer side so as to matcli 
the narrow ouc. The clampe can he made of two 
pieitt* of wood placed on each si do of tln^ part to bo 
filed, holding ii <001 and the rib with wood screws, the 
rib being moved along as a portion h filed 

flaw to Fit a Bib /o an Ociagou Barrel.— Ho fit a 
rib to an octagon liarrri, file the portion where it 
oorncfi in contact, square i. cross so as to have all the 
sui face pusbiblo 10 touch the barrel. To fit it to a 
roiir.d IxirrcU tile lengthwise with a hajf* round file, 
and so file Cliat the outer edges will tit close, leaving 
the inner edges a little open, or not quite touching 
the barrel A half round fdo Xorfittmg ribs lo round 
barrels kIuhUiI liave the tang bc>nt toward the fiat 
side so that when the file handle is put on, it will 
nut interfere with filing 

How to Solder on a iiib.—Tht inner edgea oC the 
rib must lie filed bright and amouib, ko must that 
portion where it touches the barrel Bear in mind 
tliats Ider w ill not adhere, unless the surfacoJs nun lu 
biigliL Thw being done wet a sliorl length of the 
lib with aoldeiing o-rid, warm to a proper heat in 
I lie forge fire, and with a common boMp ring copper, 
U4S0 properly heated, tin or covtr Ihc: melted surface 
With eolucr. With the ai ’hi wet anotherdisUincc, say 
about throe inches, heat and tin thiy, and bo repeal 
until the eu(jr« knglh of the nb ba^ been gone over. 
Be careful to have plenty of Bolder adhering to the 
inner sides, AVo be very careful not to ln’at the inb 
i«> as to blue or bbeken il, for when to done no 
solder will adhere, and the a'utfaco so made must 
be brightened up again before going any further 
wHh the tinning. 

The next thing to be done U to draw -file the gun 
barrel whero the 1 ib is lo l>e fastened on, and care 
must bo taken lo have tho surf 000 bright and clean, 
or the solder will not adhere. Plafo tho brcoch end 
of the barrel in a dean charcoal A 10 and carofully 
worm it sufficiently, W'Ol with the acid, and with the 
soldering c<^pcf tin over whore it was draw. filed. 

Two tests cau hf- applied to liani if the bam'l be 
suficiently hoatod. One ie that when a drop of arid 
is put on it will " or boil ; tho other U^st Ik to 

hold it close to the cheek and if a warm “glow” of 
beat is felt frijm it, it is hot, enough. 

When IhoFurface IS tinned, and before the barrol 
is cold enough so aw vo harden the solder, wipo off 
the surplus with a rag, and if tho rtig ho sli^l.t.ly 
oiled, it vriJl oporato all the b-tter. The solder used 
is coDUQou soft solder such as u^d by tinsmiths. 
Repe^ the process of hcalingand finning threo or 
four inches at a time, until tho entire Icn^h of the 
barrri has been gone over. Tlien, ;tfter it is cool, 
place tbo rib in position, confining it in place with 
bioding wire, putting it round both rib and barrel, 
twisting llie ends pretty firmly togi iher. Fasten the 
rib in ibis way. at intejwals of about six inchoa, be- 
ing careful that the rib is held evenly, closely and 
firmly to the barrel. 

Kow commence at tbo breech, heat both iKirrel and 
rib ^refuliy, avoiding all binoku aud soot, > vetting 
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th(3 joint oa e&ch aide of thoinbinth thdadd, touch- 
ing t ho part with solder taken up on the point of 
tho Itealod ^Idering copper. The surplus solder on 
the inner surface of the nhwill flow down to tlK 
joint, between the lib and the bai*rel, as it is heated, 
and by touching the joint with the cofiper cliarged 
with solder, the outc r ed^ca of the joint will be cort^ • 
pletely filled, and boUi barrel and rib be perfectly 
united. So continue until the rib is soldered its en 
tire length. When cool remove the binding wir^ 
and wa®h thoroughly with warm water. This will 
remove tho add, w hich would o(hcrwb« rust the 
bright surfac e. Wi]>e dry (md if the work is to stand 
for any longtir of Ume, oil it lightly by nilibing it 
over with a rag that ig moistened wito oil. 

The boft way to icmyve the sur]jlua sobler at the 
joints is by means of sevapei'S. Take on edd fiat fik, 
about six iuchea long, grind the teeth cleaik off on 
each sido for an inch or bvs'o at tlie end, and also 
grind vUeend “ square.” By u^ingthU tool in th*.* 
satno way that a chisel is used, it is ytiy cffocwvr. 
A »cra|ter made U an oM thioe square file with 11 ic 
teeth ground nway .it tho end U also a good lucil. 
Carefully ramoNO .ill tmeos of soldor or it will show 
after the baind lias h^im uso<l a little. If the wo:*k 
is to bo biusvncd. tht browning will not '^take” 
where the solder reniahis. 

H<no to Re-sofef/.r It often happens that 

double guns an> brought in that have the top rib 
loosened from the barrels at the breech, and some 
time«i tht) soldering of the barrels, also at the breech, 
has been brokriu, so that they are <iuito separated. 
The cause of this is generally an effort to remove 
the patent breeches by some one who has not the 
proper appliances for iha work. The barrala being 
caught in a rise, and a Knonkey'Wre&ch, or sorM 
similar kind of wrench, applied, and as the breeches 
fit very tight, perhaps being rusted somewhat, coo- 
eiderable force is applied, and the torsion or twisting 
BO occasioned staAs and separates the parts as ds* 
scribed. 

To re-unito these parts, remove the Ureechea, care- 
fully raise the rib as far as can be done without 
bending it, and hold it thus in place by inserting a 
slip of wood so AS to retain it. Ub« a el iui- pointed 
Bcrapi*r and scrape bright and clean tl>e smface of 
tlic rib, and both boiTsIs, where the rib comes in 
aintart. Tm the paits with a heavy soldering 
copper, but do not put them in tbe fire to heat 
them ; rely solely on the hc&t of the copper, taking 
timo to do tho work. When nicely tinned, put the 
Hb ia placet confining it with binding wire, and 
finish the soldering in the fo^ fire, the same as 
when putting on new ribs. 

Before putting tbe rib in place, fill the space be- 
tween the rib and barrels •pretty full of solder, cut 
in strips, like pieces of wire If nec e a aa gj, hm the 
copper to asebt the soldering, as they are being 
worked in the lire, 

A scraper for such work may be made of a 
llires-square fik«, s&y about four ruches long ; grind 
the sides so as to remove tbe teeth, and sharpea to 
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a point. 

As a precaution against starting the rib from the 
barrel by heating, put pieces of binding wire tightly 
around, both above and below, twistlngthem tightly. 

With this security there will be no harm done even 
if the solder be melted between rib and barrel, in 
proximity to the tbirable. 

Height of Rtbs.— The only way to ascertain the 
proper height of a gun rib, when put on the barrels, 
is to take the length of tbe barrels, and from this 
length make the calculation, as different lengths 
require some difference in height of rib. It is to be 
supposed that forty yards is the distancs from the 
dkooter to tbe object fired at, and at thia distance a 
heavy charge of shot will drop about twelve inches. 

As Mgbts on shot guns are fixed, it is necessary 
Qiat the rib be so elevated as to compensate for this 
dropping of twelve incties. Of course a lighter 
charge of shot will not drop so much as the heavy 
one, but tbe calculation may be baaed on the heavy 
charge. 

To aacartain tho elevation at the breech, take the 
thickness of the breech and mustle and multiply the 
difference by as many times sa the length of the 
barrels is contained in tbe forty yards. This gives 
tbe elevation of tbe barrels without the rib, and the 
difference must be made out by elevating the rib. 

Many shooters complain that when their barrels 
faavi) been sbortooed the titooUng is not tbs same, 
and they lay this fault to the barrels being cut 
shoner, when it is often due to the difference of 
elevation from that they were accustomed to use. 
Suppose a pair of barrels were to be shortened, say, 
four inched at the same elevation there will bo 
more lengths in the forty yards, hence a difference 
is the sighting and consequently in the shooting. 

Tbe calculation for the elevation of ribs is the 
same as that given for fitting barrels together, and 
the same principles there given will apply to this 
subject. 

CBA?T£R S. 

Os TmaLSS.. 

Hoir |» Mdc« Thlznbla. . . . 

B»v W PaV ThinWa* oa Bonek 

CUAPTER XX. 

OK TniUeLES. 

How to Make is called a thimble 

by gunsmithb io tho jhort tube, soldered, or other* 
wise attached to tihe gun barrel, which retoins the 
mm rod in place when not In use. To make these 
thimbleg. form them on a piece of steel about a foot 
long, turned tapering ; tbe large end being about 
iiinosixtaenths, and the small end ahont 
tenths of an inch in diameter. This will answer 
for about all siaes of wooden rods od they aro pur« 
ch^ed. These rods are generally, tJie largest of 
tbrin, abuut five eighths of an inch diameter at the 
large end and about three-edghLhs at the small end. 

The thimbles may be made of brass, iron, or 
German silver, according to taste, but iron is gener< 
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move the &cid flax, which would rust the work. A 
stiff brush ia best to wash with. Scrape off the 
aaperfluoQs solder, rub the thimbles bright with 
emery-cloth^ or let them remain the black color, as 
may be desired. 

cbaptbr zxi 

On Rmwe dm. 

lac«nMc« &f ftiSiac 

V A 

OM Ptihioeed RiSiac UkAIm 

0^ TwM MiU&f ucliUifiS 

ftwiflLaf. 



ally preferred. Take common sheet or Russia iron, 
the same as used for makini^ store-pi p& The best 
thickness is about twenty-two or twenty* thre^ by 
the EagUeh gauge. For convenience, get the sheet 
cut in strips from an inch to an inch aud a half in 
width — the tinsmith *3 squaring shsore being a ready 
maana to cut up the sheet into strips. Generallr 
make the upper thimble about an inch r^ nd a half 
long, and the bwer or middle thimblea. be Lh<«e one 
or twO| a httle narrower, say, about an inch. Por 
permanency and looks a long thfmble is preferable. 
Cub off pieces from tlio strips of sheet-iron, just 
long enough to go around the ramrod, then roU 
them up like a tube by bending them around a 
tapered steel rod, using a small hai*d wood mallet 
for the purpose* holding them in the vbe to anist 
in the operation. 

For ride rods, which are not tapered, the thimblea 
may be rolled up on a straight piece of steel, a (rifle 
la^er than the rod, so that the rod will slide easily 
within whsu put in place. Take pains in forming 
them, so that the fold or joint will come evenly ^nd 
aquar^y together. 

H&tv io PiU Thimbles on Barrels. ^FIU bright 
and tin the thimbles where they are to be 
Joined to the rib. Observe if the thimbles flt the 
rod properly by putting the rod in them and then 
inserting the rod la place in the gun stock. Mark 
the place on the rib or barrel wherp the thimbles are 
to be fastened, and remove both rod and thimbles 
from the gun. If to bo attachoU io a rib, Ale a spot 
the length of the thimbles where it was marked, 
and file it of a depth equal to the thickness of the 
metal of which the thimble is mode. Too deep 
filing may cut through the rib, and too little flling 
will leave tho bbimbie p injecting above the rib, so 
that the rod will hit or rub as it is being pushed 
down in place. Also let the joint of the thimble 
come in the centre of the rib w'hen it is eoldoteO in 
place. Tin the places filed, by heating the bairel 
carefully over tho forge fixe, using the soldering acid 
as for tiuning the thimbles. A common iinneff's 
soldering copper is best to apply the solder. 

When the barrel is cool enough to handle pot the 
thimbles on the rod, and the rod in place as it is 
intended to be when finished. Confine the thimUes 
to the barrel with pieces of binding wire, using two 
pieces to a thimble, one at each end. By putting 
the rod into the thimbles and confining them Urns, 
there is no danger of their being askew” after 
being fastened, and by putting on two wires there 
is leas danger of their moving while being suldeied 
to the barrel. 

Make a dear fite in the forge, using charcoal if it 
coil be obtained, heat the barrel very caretuily until 
small pieces of solder will be melted wbou placed on 
the inside of the thimble. Have the soldering 
copper heated, and by using it and applying the acid 
an even amount of the solder can be applied to the 
joint outside the thimble where it j<^09 the barrel. 
When all are soldered let the barrel cool, remove 
the binding wires and wash with warm water to le- 



CHAFTEH XXI. 

ox RIFLING OF OD.VS. 

Importance of Uijiinff. — In a rifle the grooving is 
of the utmost inipoitmcc ; for vclcx;)ly without 
accuracy is unless. To deCermiiie the bc^t kind of 
grooive has been, accordingly, the object of the most 
laborious Invosugalioos. The ball n^quii'CS an initial 
mUry motion sufficient to k^ep it spinning up 
to its rariftc, and is found to gain in accuracy by in- 
cruusing this rotary speed ; but if the pitch of the 
grooves bo too groat, the ball will rofuso to follow 
them; but being driven across them, ” stripe 
that is, (he lead in the grooves is torn off, and the 
ball goes on without rotation. The £n^:>h gun* 
smiths avoided the dilemma by giving tho requisite 
pitch and making Lbo grooves very deep, and even 
by fiaving wings or lugs cast on the ball to keep it 
in the groovee— expedieuto which incrca&o the fric* 
Uon in the barrel and the resistance of the air enuf' 
raously. 

The Aroerican gun-nmkers solved the problem by 
adopting the *' gaining twist,” in which tho grooves 
etati from breech nearly parallel to Uie axis of 
the bacrely and gradually increase the spiral, until, 
at Uie muasle. It has the pitch of one revolution in 
three to four ; the pitch being greater as tho bore 
IS lees. This gives, aa a nauU, safety from sirip- 
ping, and a rapid revolution .it the exit, with com' 
paratively little friciiou and shallow groove marks on 
she ball, accomplishing what is demanded o£ a rifled 
baml, to a degree that no other combination of 
groove and form of missile ever has. There ia no 
way of rifling so secure as that in which the walls 
of the grooves are parts of radii of the bore. They 
should be numerous, that the hold of the lands, 
or the projection left between the groov®, may 
divide the friction and rehlstanc<) as much pos* 
gihlc, and so permit the grooves to be as shallow as 
may be. Fig. 41 represents grooves cut in this way, 
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but exaggerated to show more clearly their char* 
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acter. In the Kentucky riBe this law is foUowed, 
except that for convenieoce in rifling, the grooves 
are made of the aarae width at ttie bottom and top, 
as shown in Fig. i2, which is, for the grooves ot the 
depth of which they are generally made, practically 
the same, the depth in the cut being two or three 
times that generally used. 

U. S. Rifiiny ifochines.— The rifiing machinea 
in use by the U. 8. Qovern merit at the Springfield 
Armory for cutting their grooved rifiea may thus be 
described : The barrel is placed ut a horisontal posi* 
Lion in an iron frame, and held there very firmly. 
The grooves are made by three short stue) cuUere 
placed within three mortices, made Lo receere 
them, near the end of a steel tube which is 
moved through the bore of the barrel by ^w 
rotary and progressive motion. The cutters are 
narrow pieces of steel having upon one side three 
angular shaped teeth about one^ixteenth of an inch 
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in height, and of the width of the groove, ground to 
a very sharp edge at the top. It ie theee which pro* 
duce the rifiing. The three cutters, when inserted 
in the tube, form upon their inner surface a smaU 
opHning w^h decreasee toward the inner end. Into 
this is inserted a tapered steel rod, and is so coo* 
trolled by a connecting cog* wheel that this rod is 
pushed, at every revolution, a little further into the 
tapered opening formed by the inner edges of the 
three cutteis. The effect of this is to increase the 
proseure of the cutters upon the inner surface of the 
barrel, and thua gradu^dly, at each stroke of the 
machine, deepen the cuts as produced by the rifling. 
The rod makes about tw'slTs revolutions in a minute 
and it occupies about thirty minutes to rifle a barrel. 

Old-Fashioned Rifting ifocAiae.^But the gUD* 
maker who builds rifles to order, and perhaps thsn 
but a single one at a time, uses quite a different ap* 
]>aratus for rifling, although the principle involved 
ia the very same. Many of Uio old gunsmiths made 
Lheir own rifling machines The simplest form was 
a common joist, two inches thick aiKt six inches 
wide. The length about twice that of any barrel to 
bo rifled. At one end, on the narrow* side, was 
fixed in two bearings, one at each end so as to turn 
freely, an old rifle barrel. At the other end of the 
timber, in a line with the barrel fixed two 
standards in which to firmly fasten the barrel to be 
rifled. At the end of the old rifle barrel, and on 
the end nearest to the end of Che timber wae fixed 
a circular plate of iron, like a wheel which was 
made with divisions on its circumference, and had 
a catch w*hich w*as fastened to the wood, and when 
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the end of this catch engaged one of tho divisions it 
would fliTuly hold ihe barrel in place. When this 
plate was turned the barrel also turned. Inside of 
this barrel was placed a rod of iron, around which 
was cast some soft metal, as babbit metal ot M 
type metal, ot even lead. This was dona by putting 
the rod in the barrel and then pouring in the metal 
when melted. A haudle, similar to an auger 
handb was fixed transversely to one end, but in 
such a manner esto tu.n around freely on the tod. 

As the rod was pushed back and forth the i»fl metal 
followed the lilling grooves, and this caused a turn, 
first In one direction aud then in another. Bvthe 
rod being loose on the handle (he hands were held 
in the same position. 

The rifling rod w*as attached to the opposite end 
of Iho rod in the old barrel and carried a cutter let 
into a narrow groove made in the extreme end of 
the rifling rod. Very ofte n these rods wrere made 
of wood like a straigot ramrod. It Is evident if a 
bairal bo piccfcd in the clamps and the rifling rod 
bearing a suitable cutter he entered in the bore of 
the barrel and the rod thurst forward by pushing 
it with the handle, that a faint spiral like cut will be 
the result. When the cutter done its work, or 
done ail that it would cut, the plate was turned 
one division, rotating the old barrel with the rifling 
rod ji»t that amount, the barrel to be rifled, of 
course, not being turned at alL Another cutting 
was done like the first one, then another, and to on 
until the complete circle of the divisions hod been 
maddk A certain number of faint Hflrs mads in 
the fixed barrel. The cutter was then removed 
from ito slot, a slip of writing paper placed in the 
bottom of the slot and the cutt^ put in place and 
a repetition of the same operation gone over again, 
aud then repeated until the rifling was of the de- 
sired depth. Oil was supplied to the centres while 
going back and forth in their work. 

Gain Twist Bifling Machine.— What is called 
a gain twist was made with a slightly different 
apparaUu. What is termed a ’Mead” was fixed 
80 as to revolve in standards, and at the same 
time be capable of being thrust forward and 
pulled back to its starting place. This lead car- 
ried at one end the rifling rod. At the opposite end 
the ban{^e for operating it, was fix^. The lead was 
several inebee in diameter and the holee in the 
standards that supported it of like diameter. One 
make of lead bad a groove cut spiralling is Ite sur 
face and exactly the same as the rifling to be made. 

Id one of the et^dazds a stud was fixed that entered 
the groove and compelled it to turn according aa the 
groove w*as made. The barrel to be rifled was fixed 
so as to turn as needed to make the different rifles 
or groover. Another make of lead bad a rib made 
of a strip of hard wood that was bent around the 
rod and was held in place by screws. Tbb rib was 
the counterpart of the rifling usd was received in a 
mortice cut for it in one of the standard, the 
manageseut of the rifling rod being the same in all 
caeg?. 
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Bd-rifiing. — OiM nM^iDd of re^nfilng is to mako 
a rod with & znortico in one end to receive a rifling 
cutter or '* uw aa Bome term them, and fljt at the 
other end a handle like an auger 3 ^ 

fixed that the rod will turn around freelj no matter 
bow the handle znaj be held. This rod ia inerted 
in the barrel to be re>rified the eutfcer forced 
through one of the cifleei which muet bedeep enough 
to force it to follow ite direction when pnahed for- 
ward and pulled back until it would cut no mote, it 
would be placed in another rifle and eo coollnoed 
until the circuit of the rifling is made. A slip of 
paper is then pub under the cutter and a repetition 
of the procees made and continued until the rifles 
are cut as deep as desired. 

If it be feued that the rifles, oppoeite ia those 
where the cutter is at work, will be injured by its 
bearing upon them, a dore tailed groove ie made 
across the rod opposite where the cutter is 
and in this ie fltted a elip of wood that is cut to fit 
the curvature of the base of the barrel. If a bit of 
half-round file or a cutter be made to be inserted in 
place of the slip of wood, the lands can be finisbed 
at the eamo time thac the grooves are being cut 
deeper 

When bamb are eo worn that the rifles have not 
depth enough to hold the tool described (or re- rifling, 
auotiier prooess must be reeorted to. Make a 
of hard wood about six or seven inches long and so 
aa to elide eaail/ through the barrel, In one end of 
this fix the cutter. Around the other cod cast lead 
or other soft metal so as to fill the rifles. It b evi- 
dent if this short rod he forced through the barrel 
by means of a looger one, that it must turn witbtbe 
rifling, being so forced to do by the soft metal en- 
gagi ng the several rifles. The operation of working 
being the earns aa previously described. 

CRAPTER XZU. 

Os OmLoca 

^sUiv of LoeW 

Tte Mck AcUoo Lock. 

Tb* Ber 

6Uo AcUooLoA.. . 

THoWailwBw Lcok 

Tbs CoDUi] I.ock 

CleoatocLocki. 

Row 10 T4ko Down • Lock- - — 

To Ooon Kid Oil Uw Lock 

Hew to Pot up * Lock 

CHAPTEB Xm 

ON OUN LOCU. 

Qttaiiiy of Zocks.— It is impossible to judge the 
quality of a gun lock by a mere examination, for if 
the metal be not the very best and the workmanship 
be also good, some portions, aa a spring, may grow 
weak and in an unguarded moment give way. If 
the mainepring be not thoroughly tempered it may 
break the first time it be used on a frosty moming. 
It is well to see if the attachment of the stirrup or 
ewivel be well made and fitted, aa this controls the 
movements and play of tho mainspring. The fitting 
of tbs sear spring on the sear is important. If too 
much cramped, it may give way; if not enough 
cramped, then it may grow* weak and there will not 
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be that sharp, clear click that the admixer of a good 
lock likes to hear. 

On the of the swivel or stirrup depends 

the smoothness of play of tho maiaapring. On the 
{dacing of the hole for the Boar pin depends the 
awaetnew of the sear D}>eraiLng oh the tumbler. 

On the pitching of the sear depends the cutting of 
the notches of the tunjbler, and on iho formation 

of the first notch depends the liability of the lock 
catching at half - cock when tho trigger ia made to be 
easily pulled from tbs full cock notch. On the for* 
mationof tho half- cock notch doponda tho safety of 
carrying Uioorm at lialf-cock. 

The Buck Action Lock . — There arc various forma 
of gun locks, CM)d each form has its admireia. The 
back action shown in Fig. 43 admits of the arm 
bring put together more strongly and sccuroly than 
any other plan. Other advantages claimed (or it 




are that the mn)nspring can lie made longer and 
will thcrofbro be le^s liable to break, and by sucli 
length h;is a smoother working motion to the ham 
mci% As tho lock pl,ite is almost entirely surround<Hl 
by I ho w(iod of tho Stock, tUcrc Is lc“s liability of u*ct 
getting into the interior, tint] this )uny especially btJ 
the case as tho hand, in carrying' the gun, covei’v 
some portion of the h^ck. 

The Bar Tjtck. ThW lock. Pig. 44, is so called 
from ;i bur fornioil at tiiu bioech cud of the barrel, 
aiHl to tius bar the look in fitted T h e g roat ad vantage 
of this lock th that it admits of the stock to be so 
shaped that tho grasp of Uio band naturally tight- 
ens as the gun is raised to the shoulder. The objee* 
tioQ raised by some to this lock is that it is mot u 
pervious to wet than the back action lock. 

This lock po&seaees the advantage of having an 
arm of tho tumbler so made that by tho swivel or 




Fiouss 44. 



atirrup beiag hung upon that when the lock is at full 
cocAthe weight of the spring force is lessened by 
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ih« arm acting aa a larer to bring the moving fore* 
ixk the immediate vicinity of the axis on v^HCh the 
tumbler turne, and when the spring is bringir^ the 
hummer down on the nipple, mcree^ng that force 
by divezgence. It is sometimes called the Full Bar 
Lock. 



<Sids.(icfion Lock . — In Fig. 45 is shown another 
form of lock, commonly called a side action. The 
meebamm and arrangement is similar to the full 
bar, but it has a shoulder that fits up to the barrel 
If the gun be dtted with a plug or cylinder a suit* 
able half round focses is cut io this shoulder to 
receive the ping. 

The Bar . — The Wesley bar shown in Fig. 

4d differs from the common bar lock by NMn g of dif> 
fmnt shape at the fore end, and this end does not 
fit up to the barrel like the bar lock. By the wood 
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almost surrounding the plate, the interior is pretty 
well protected from wet. It has the same merit of 
the stock being so shaped as to tlg^en in the hsnd 
when raised to take sight. This lock has one objec* 
tion, the wood between the lock plate and barrel has 
to be out 60 thin that the recoil of the gun is very 
apt to break aud splinter it. 

The Centro^ Lock. —There is a grade of guna made 
with locks enclosed in the breech, or a continuatioo 
of the breech, in the same manner as commoa 
revolvera aod other pistol locks are made. A view 
d this look is given in Fig. 47. The principle is 
much the same as the back action lock when the 
hammei' is placed on one side os in the bock action 
lock. One side of the frame has the same ofBcc as 
the lock plate, and the other aide supports tho 
tumbler sad o^cr parte the same as the bivdlc. The 
formation of the tumbler is such that no dear ia 
necessary, the trigger l>oarii^ directly against it; 




the point of the trigger having the anme office as 
the noee of the tumbler, a small spring keeping it to 
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place to catch in the tumbler notches. Generally 
this form of lock haa the hammer placed directly in 
the central line of the boio of the barrel, and when 
so placed the lower pnd of the hammer has the same 
office as the tumbler and is shaped and has notchea 
cut ss in a side lock tumbler. As this form of lock 
has few parts, and hoe a long feather-like main* 
^nieg, it is easy and pleasant to operate. 

CJcanif^ Locks, ?fc,— While tho gunsmith will bo 
caDed upon to clean and repair various parts of fire- 
arms, the lock is the poi^ with which he will have 
ocmsulenble to do. And, in most kind of guns, it 
is the most oomplicated part^ and, conBaiusnily, the 
most difficult part to manage. Nut a few gun-own* 
en look upon it as a klitd of mystery without the 
range of ordinary comprehensioii, hu-ncd they carry 
it to the shop, not only at the sliglitost indkation of 
“eomething wrong,'* but so often 
as it would seem to need thorough 
cleaning and oiling. This is all 
well enough, for the gun os much 
as anything comes dearly within 
the application of the rulo which 
admonishes that- **a stitch iu 
time saves nine.'* All of which 
being the case, one of tho rarlifist 
Ihings that t))e gunsmith will be 
e^led upon to stuily will be 

How to Tbke Down a LocJt.— 

Having removed the lock from 
the gun, set the hammer at full- 
cock. Apply the hand-vise, or 
luaiDspriug damp, if he has one, io the main- 
spring, having fij^t placed a bit of chamois skin 
Of fdt between the jaws of the vlso and the 
spHng io pi^evont bruising or scratching the 
|(oliahed surface of the latter. Turn up the viae 
gently until tlie hammer foels loose. Now piw 
upon Uie ecar-spjing and let down tho hammer. 

The munspring is now mitirely loose, aod may be 
lifted out with the vise. This eada the coniplicstion 

oi the lock ; it is now only a plain machine, with 
parts held into poBition by Bcrewe, which may bo 
removed one at a time until every piece has been 
tak«i from the plate. 

In taking down a lock the beginner should work 
elowly and cautiously, thinking in every case before 
acting. His ecrawdrivar should be pressed well* 
doivn in the notch of every screw to prevent dam- 
age to the bead, and if be apprehends the slightest 
danger of getting ' ' things mixed, he shonld lay 
each screw and its piece in different places upon his 
bench. Of course, there will be no such necessity 
after a few locks have been taken down, but such a 
necessity might exist at the very beginning; at least 
there is no hariu io grow out of taking what is 
known to be the safe side in every case. 

The directions given for taViwg down, refer to the 
common lock, while locks of some of the modem 
guns will be made on plans quite different. But the 
prindple wiB be the same, and hence there k no 
leason^le demand for going info further detalL 
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Tbd first object will be to get control of the main* 
spring eo tfaftt it can be lifted out with ease. Tbit 
attained, and sL tbs rest of the work ia eaej 
enough. 

To C2eon ond Oil iht Lock. — Botcbee usually wipe 
the old oil and dirt ft<Ha the parts with a rag, put 
on fresh oil, and then put the lock bother again. 
This ia a poor way, for a portion of the old gtimmj 
oil will be left to combine with the new, thus soon 
making it about as bad as the old. Every part 

should be thoroughly cleansed and dried before any 
new oil is used. Sint wipe the dirt and old oU off 
as thorou^ly os possUde with a ])iec« of doth or 
felt, and then rub it over with powdered chalk or 
fipanish whiting. Next brush off and rub with a 
stiff b]*uah such as ie used fay jewelers or waidi- 
makerB. This will remove all the old oil, after which 
the new oil may be applied. 

Cases may turn up in which the lock has been 
long neglected, and the oil and dirt have gummed 
together so bu^y as not to admit of wiping off. In 
such the parts should be soaked for a short 

time in kerosene or in bensine, which is still bettor. 
This win dissolve the gum and render it easy of re* 
movab 

In oiling, only oil enough should be applied to 
lubiieate the there is much more danger of 

getting on too much oil than too UtUe. It should 
bs put on with a stubbed earners hair brush or pen- 
cil, aa the painters call it, and with extreme tight- 
ness. And there is but one kind of oil fit to beused 
oil a lock, the very best watchmaker's oil*' obtoin* 
able. Such an oil ie comparatively costly, but a 
single bottle, costing dS cents, will oil hundreds of 
lockfc hence the cost is really not entitled to c^tald 
eration, oo account of ito being so decidedly superior 
to any other oil in use. 

How to Put tip a In taking down the bdt 

the last thing removed was the eemr-spnog, per* 
hap^it ia most convooient to make that the last 
thiof. Now, in puttingup the lock, that is the first 
]}Q 2 t to our attention, fiemw the eear-spring 

into i»tibion> then IIk' scar ; next put in thn tumb 
Ici’, and tbon put ou the hrUUe. Having this all 
rigbh Rcrow on tho bammei' and let it <Wwn. Then 
take titc mainspring, clamped as it w'os at the itk- 
ing down, hook it on to tlin swivel, and biing it up 
mitU the little steady- pin is in its hoic in thopiato. 
Now unscrew the vise and the lock is ready for 
work. 

It will be neceesary to always handle the main* 
spring with can». It ia the first thi^ to enme off in 
lakiog down, and the last to go ou in putting up tho 
lock ; and the vise or clamp must bs tiirtud ui>oo H 
only just wiougli to bi ing it loose, and no more. If 
moie, it may be damaged, (lossibly hix>kcn. 

Ilouilling the paito of a Iwfc with chamois akin or 
poi>or, ia a good idea, w'hile brusliing off the chalk 
and rubbing tliom closm with the brush, and it is 
nho a good idea not to touch Uicm with the naked 
fingers afterwards. Few gunsmiths would be in- 
dined to take tills pi^ecaution, but it ia worthy of 



consideration if one desirca to be ranked among the 
vciy be>4 and most careful of workmen; oa handling 
with the naked fliigets is apt to leave the parts in 
such a condition as will cause them to eventually 
rust, slightly at least. 

OBapTBR rzm. 

Oe Fil iiss Gus Bajqcbu. . 

Ts Pa s BuuuM Ok * TwaVitf. 

TW Drtft icT lie Bole. 

a Tool for Flul^ Bjumaen 

CHAPTER XXID. 

ON rmiNO orv haxicirs. 

7b FVf a Hammer on o TWibhr.— To file the hole 
in a gnu- hammer so that It will rest firmly 
evenly upon the squared end of the tumbler, has 
tested ttia skill and patience of nearly every gun* 
smith. The usual practice is to drill a hole nearly 
the diameter of the square of the tumbler, then file 
this hole until it fits the square, and unless skin and 
patience an brought into requisition, and s nice fit 
be the result, the hammer soon works loose, then 
needs refitting. The remedy tlien generally is. re* 
move the hammer from the tumbler and cloae tbe 
hole a little by cutting around the squared openmg. 
a bttle distance back from the edge, with a sharp 
cold chhe], thusthrowingsoipeof the metal inward, 
closing the bole a trifle. The hammer is then pnt 
upon the tumbler, and if it bs a little tight is driven 
to place Witt) a hammer. After some usage it be- 
comes loow again, and has to be again refitted. 

It is evident that nnltrsa what might be called a 
''perfect fit'* be made, that the sudden arrest of the 
hammer upon tbe tulie or cone, as it descruds by 
foves of the mainspring, will cause some slight dis- 
placsmect of metal where tbe hammer and tumbler 
come in juxiapositioo. A repetitioo of these sudden 
amsts mexeaoes the diaplaoement, and often there 
is considerable iDcaeness of the parts. 

The Drift for Squaring the JJole.—Tke remedy for 

this ia very simple, and can be performed with but 

little labor. After the hole in the hammer is drihsd 

iniroducs ths end of a square drift, and drive it 

•tasdily through with blows of a hammer. The 

drift will cut a clean bole, the exact counterpart of 

ito form, and this hole will need no finishing, if the 

drift be properly made to iosure its correctness as to 

being smooth and true. Bear in mind that while 

driving tbe drift, tbe work must rest evenly and 
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soodly upoD some Ann snpp^^ but in such a way 
that tbe tool wiU easily pass through. The drift U 
shown in Fig. 48. In construction it is a rod of steel 
filed or so shaped that its tranvem section is of the 
pee dss form that tbe hole is to be mads, and too 
great cure cannot be taken to instire its b^g as cor- 
rect as possible. Hie entering end of the tool should 
be mode round, and almost fill the hole as drilled in 
the bammer. and it should increase gradusllv in also 
oniil H arrives at tbs full proportions and then grad- 
ually decrease to the upper end, so that it will read- 
ily pan tbrou^ the openii^ made by tbe larger 
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portion. On tUe sides of tbis tool aro cut teeth thnt 
oztCDd around it, being continued from aide to aide 
after the manner of a screw thread upon a holt. It 
will be obeer^ed by reference to the cut that the 
teeth commence on each side of the equare and re* 
aomble a four-threaded screw, with saw- shaped 
teeth, made upon a square rod, A file is the moet 
ready tool to cut these teeth. Forge the steel care- 
fully, temper equally, and do not leave too hard. 
When properly made it will last f<ir an untold 
amount of work. 

The number of cuts or teeth to the inch may be 
about ten, l%ere tuuat be sufficient depth between 
the teeth to receive the cuttings^ and Cbey must he 
made strong eoougfa to withstand the hammer 
blows. In driving use oil on the teeth, and be care- 
ful to keep it upright, eo as to form a hole that will 
enable the gun-hammer to stand properly oa ibe 
tumbler. 

If it be feared that there will be a variatjon of the 
hole from the ** square,” turn the drift a quarter 
turn after the first driving and drive again ■, then 
turn another quarter and drive the third timek and 
50 on of the fourth. 

The drift may be made of almoet any shape, and 
will produce holes of irregular form as readily as 
square ones, Another oaample m the mortice in the 
loop attached under guD'barrels, through which ibe 
bolt paeaee, and also the same siae morttca or aloiin 
^scutch eona which are let into the stock, through 
which the same bolt passes. The hole# in sDall 
wild wrenches to receive square or six-sided nuts 
can be readily and easily made in the same manner. 

A 7bo^ for Sitting Hammers to Ovn Loc^,— Tbe 
usual practice in fitting hamniers to gun locks is to 
measure with the dividers (he distance from the 
centre of the tumbler, where it projects beyond tlie 
lock-plate, to tlie centre of tlie tube or conA and so 

get the length of the hammer ; then drill tbs hole in 

the hammer, squire thh 
hole by tbe rule of ‘ guess.'’ 
and file until it fits upon 
the square of the tumbler. 

A simple tool am be 
made by any gunsmiib, 
that will greatly faciiicato 
his operations in fitting 
hammers. The accompa- 
nying cub (Fig, 4lr) shows 
this tool in full sise. It is 
made of iron or ste^ ouiv 
eighth of an inch thick. 
The body, A. of the tool is 
one- half inch wide, and baa 
a slot, o, threo^ixtaeoths 
of an inch wide and one 
inch long. The cur?«l dot, 
6, is the same width, and embraces about ooe- 
fourth of a circle. The nose-piece, B, is shaped 
like the top ponion of a hammer, and is held to 
the body, A, by a screw, c, and to insure its mov- 
ing in a line, and being held properly in the slot, o, 




there is a small stud, d. that f.lls the slot. In the 
lower enmd portion of the body, which is seven- 
eighths of an inch in diameter, there is a five-eighths 
bolA which receives the round portion of the piece, 
C. This piece has an extension, us shown by the 
doited lines, and is held to A by a scicw, e. The 
square h<^ in iliis piece is intended to fit the t^quare 
of (ho tumbler of the lock. The thic kness of C, at 
the round part where it enters A, is the thickness of 
both A and B. Thero is a shouIGor of tho thicknosb 
of B, and of the size of tbe l*otly of the tool at the 
tower end, being of the same diameter, so that tbe 
back surfaces of B and C are of the ^me tbicknes. 
The front surface of C is flush with A. 

To use the tool, put tbe square of the lock tumbler 
m the square hole of C, and put the tumbler screw 
in place. Loosen the screw, e, and inrn tbe piece, 
C, until the ncso of B will rest pretty firmly on the 
gun- cube ; then turn the screw to ^Id it in place. 
Loosen the screw, c, (hat holds B in place, and move 
thk piece up or down until the centre of the nose 
rests dquamly on tbe tube ^ then confine it in place 
by turning up the screw, c. This is now an exact 
pattern, giving the len^h, shape of the hammer, 
and also a guide to fons the square where It fits the 
tambter 

It must be observed that the screws and the stud, 
d, ought to fill tbe slots on the shoulder of tbe piece, 
C. a goc4 fit, so that it will turn evenly and proporiy 
in the hole of A. VhB serswg may be the same that 
are used for tumbler screws for army muskets. 
These screws are hardened, and, as they have large 
flat haade, they answer for this purpose very well. 

The part, C, can be made of two pieces of the 
same tbickoeis as the other parts. Finish them 
separately, except the square hole, and then solder 
or rivet them togf>(her. Tbe square hole ie beet fin- 
ished up when the two parts are fastened together. 

CHAPTSR XXTV. 

Of Nima* Cana 

Tomm of Kinkf — . 

(fr oiweb LMilisf Ana» 

Itipp^wwlib rill T(V 

Tbo amrican MuAkd Hippie 

Misplei Used lo Bponiog Oow [ * * 

PnpfriBc Mipplea foT Oval. 

KeoiodT Ifrr Bfd Nipple* 

PUtolNipDio 

Fttjp fu HiTsiei 

CHAPTTR XXTV. 
on njPPLES OR OONCB. 

l^E terms nipple, cene tube are applied in 
rather an indiscriminate manner to that portion of a 
gun breech on which the copper cap containing the 
fulminate designed for firing tbe arm is placed. To 
be good and services ble, tbe nipple should be made 
of steel, and carefully tempered ; but many are 
made of a low grade uf steel, of common iron, and 
even malleable iron has been used, aud case- hardened 
to render Uicm fit for use. 

Forvia of Nipples . — There are as many forms of 
nipples as there are qualities, and they may be di- 
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Tided into clashes, as ihe musket nipple (caUed 
“cone” by the armory operatives), the American, 
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Enghah, and German. The German have coarser 
threads than the American. The English muakei 
nipple has a thread or screw ot IS threads per inch ; 
it has a flat top, and has a hole o( one taper, being 
large at the bottom and smaller at the top. The 
Americaa niuakLt tube has a screw of 34 tbi'eods lo 
the inch, has a vent resembling two inverted cones, 
meeting with a small opening near the centre. The 
top of tho nipple, consequently, resembleB a narrow 
riroular ring. Fig. 50 shows the English nipple, 
and Fig. 51 the American ; Fig. S3 the different 
forms of Tonis. 

Nippies for Breech loading A row. — For htecch« 
loading arms, using loose powder and ball, the 
p]o is made similar to the American, but ilierent is 
made quite large at the top, and decreases like an 
inverted coaa, and terminates in a unall opening a 
little larger than a rommrm pin. Id this nipple the 
fire from the cap is concentrated and ceu^ io rush 
with Rome force thiough the email aperture, the 
same as heat is concentrated in a single point hj 
using a blow • pipe tor that purpose. The object k to 
bum through the material of which tho cartridge is 
composed. 

NippUs wiik Ttat Tops — The use of a nipple wHb 
a broad, flat top requires a rigorous mainspring, 
and then quite a roUime of the detonating flame 
eecapes outside the nipple and between it and the 
cap, The small portion that paascf down the tubs 
may be so impeded, if the nipple be foul or rusty, as 
to mu» the gun to hang file, and even to miss firs. 
Should the mainspring be too weak, the cap will 
come in contact with the broad surfacs of the nipple, 
forcing the priming of tho cap from its position, aod 
learing it unexploded Often the cap is made C« 
bear the blame, when the fault is due entirely to the 
formation of vhe top of the nipple. 

TJte American Musket NippU.— The American 
musket nipple has a thin edge and a wide openii^ 
at the top, 60 na to allow the flame to readily en- 
ter. the thin edgw enabling the cap to be vsry readily 
exploded, oven vriih the blow from a we^ m»n 
spring. In this form of nipple the detonating pow 
der is ignited at the edge, an'd being forced to entA 
the wide opening, is compellfid to pass down the 
vent to the powder. If there be any little dirt or 
obstruction, it is generally forced along with the 
file, the ignition of the powder is certain, and 
misa-fires are few. 

When nipples are made with the small opening of 
the vent at lie bottom, coarse -grain gunpowder can 
be used, as it is not necessary that the grains need 
to be admitted to the nipple. This is the case as re- 
gards militajy arms filt^ with nipples. The pow- 



der is too coarse to be received in the nipple when 
freed from the cartridge and placed uncovered in 
the gun broeeb. 

It has been claimed by some thai gunpowder can 
be glazed too smooth to readily take Are, and this is 
a source of mias-fires. Aido that the flame from the 
deUmatiug powder will form a mass of condensed 
air around iiiself . preventing contact with the pow- 
der until the beat is expended. This was especially 
thought to be the fact when there was a volume of 
air between the pewdor and the end of the nipple. 
These two theories are presented for what they may 
be wort^ 

Nipples uasd tn Sporting Guns . — Of nipples used 
in sporting guns there may be found tho biood top, 
the countersunk top. the taper bo rod, the counter- 
sunk taper, the reverse taper, double roveiaed, etc., 
etc. T^y are generally put up with ihe screw por- 
tion made in aborted sizes. The threrwU also vary, 
being as coarse os 2C to the iuch,*aird as fine as 32 
threads per inch. 

Preparing Nipples for Qo-ns ^It is well for the 
gunsmith to test tho nipples with a fine fUe to ascer- 
tain th«ir hardness bcfoi'o in<«rtmg them in guns. 
If too soft, they will be returned on his hands. If 
thei« is also a liability of the gun hamnitn* battering 
the top where it strikes, which soon is so broad as to 
cause miss flres. If too hard, they are liable to break 
ehori off at the aquarc, and the screw portion left in 
ihe gun is difficult lo remove Sometimes so much 
•0 t^i it is Deocssary to unbreech the gun, remove 
ihe patent breech and heat it to soften the portion 
of broken nipple so that it can be drilled out. In 
diilJiag there is a risk of injury to the thread of the 
nipple seat. The heating necessitates labor to »• 
finish the part and it ia to be again case hardened 
before ecrewing into tho barrel. If found too hard, 
rupp&ee mn be drawn to a better temper by holding 
the top portion in a pair of pliers iu exposing the 
bottom port to the flame of an alcohol lamp. If 
they be too sort, enclose in a short piece of gae pipe, 
peek them well with bone-dus^ atop close the ends 
5ihe pipe, and heat to a red, letting Ihem remain 
10 for fifteen or twenty minutes and then open the 
end of Uie |Hpe to let the contents fail into water. 
They can be drewn io temper to suiL They may 
^30 be heated hoi, rolled in pruasiate of potash or 
^anidd of potasaium, again b^ted, and thrown into 
water. As cyanide of poiaasium is a deadly poison, 
be very careful how it is used and where it is kept. 
Do not breathe the flames when pot ou hot iron, aod 
do not let it come in contact with soreeor r»w pUcee 
00 the hands. 

Remedy for Bt»d Nipples.— In case guns come in 
to be repaired because they will “not snap a cap,'* 
see if a weak mainspring be not one cause, and a 
oipple with broad top, another- Foe the tetter evil, 
ream or counter aiiik it so as to have a vhin cup like 
edge. See also if the cup of the hammer Btiikea prop- 
^y on the nipple, and that it be not too much cup- 
ped by long usage in atrikicg. In this case, the 
cup may be filled by drilling in and inserting a bit 
<d irCA or steel to fill it and then re-horden. 
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Pitioi jyjfpUi.—Tiatol oipplM* ColV* for lq§Uaa» 
hare ^dtffarMtthr^id from gan nifyhi Tb« tbnod 
u«ed ia CoJt^i revolver nipplm is 40 to tho ioch. 
But OM — nipplMoMcoOMtimoi pro* 

▼iM inth ft thin, round wuihcr of coppor, nhkh ■ 
pat OQ ftt the Bhoutder whore the thread terminoiM. 
This fthieldft that port of the eeat whore it U placed 
tma nwt» and boom cUim U»t it act» ei a lort of 
euibion to deaden the Uow of the hammer, tboi 
pnMrruuc the oipple from bcookoge. 

Hope /or riopcasbo mode tioofta rod 

of ifOD of euitoble um that ii ioiuid oad free from 
&awe. The mz^ of the port that ecrewe into the bar* 
roL it about three-oighlltt of fti\ inch, and the thiood 
le twenty to the inch. This ie the eiae and thread 
gZDBnhy used. There may be exception* that wiB 
roquiio a dlffemit mm and a different thread, but, 
if pcmible, let the eim given the wot^. The 

end on which the ^rew i* to be cut onu be tamed tn 
tboloibe, cut down with aboUow mill in the method 
giTen for mokkog breech pine, or it can even be died 
to ahftpe in obeence of any other way to moke IV 
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Before cuttingthe plug to the length where the nip- 
ple U to be eeated. screw it into the borrei. mark the 
for the nipple which con be found by leCung 
down the hammer of the lock, then remove driDond 
At the nippk. Cut off all that is not required be- 
yond the nipple and scn^w into place, the nipple 
fortmng a shoulder on whidi to rest the wreneli in 
•crewing H home. The ffnished plug i» shown io 
¥^g. »a. 

It if beet to more the barrel from the stock m 
eDwwlng m the plug. With on improper wrench, 
it often happens that a nipple will be b^en off at 
tbe square if it be very hard, and then it is difficult 
to remove. To obviate oil danger of this, moke a 
wrench with a handle at each end. end in themtddls 
have a Imle that will At the plug, and then file in 
opening so that it will juirt At o^er the nipple. It 
should At dose to the mpple at tbe square, end be 
free so s.i not to have * bearing at the end of the 
uifiple whfire the oip is |i\u un. 

Plugs ore sometimes left br%b^ but if ^ned it 
improves thssr of^warence and there is Isn teodeocy 
to rust. If desired to be very durable, case-hordea 
them. The belter polish that con be mode oc them 
will moke a better Uue or case-hsrdeped surface 

Kony of ths cheap plugs in market ore nothing 
but cost malleable iron. Tbe beat material of which 
to moke them is decarbonixad steel, or what is known 
as **soft steel.” It couue in tfnooUi round rods and 
is homogeneous and cosy to work. Oold-roUsd iron 
rod makes Tery good plugs. His dkfnfder may be 
half-inch or nine-sixteeikthB, the latter sue being 
moot prefenMs. With a threeeigbth siae screw 



the holMncfa rod gives a one*sixteeiith dioulder, 
v^ich musk fit tight to the barrel. If not fitted 
tight, tbe gas from the powdor when the gun ia 
fired will wooa cause a l^k which is difficult to 
remedy. In some localities the namp ^ug is die 
carded sad tbe term "cylinder” adopted. 
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Maipgpitirae. 

ifo«MpK«pe.^Mam^ruigi ore mods for right 
and loft side locks, and ore known B4 right and left. 
Very few guasm^ moke tbeM apringt, u they ore 
kept m stock sod be purchased of the deolsn at 
soy time Pig. H i» called the forward or side- 
oetton book spring; Fig. 94 the forward or sids-actioD 
swivel, and ore used in bar locks. 

fSg. se is the bodc-ftctioo mainspriiig, such as uted 
in cheap l of-ka. Tbeos springs are also mode 
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with sear spring cotnMned. Fig, 47 is swivol bock- 
ftctloft with sear spring combiDsd. 

S$ar Springi. — Sear spriAge are made for right 
and left hi nd locks. Hie side action or bar-lock 
fprmgs are shown in Fig. 4t, and tbs bock-ootloD 
lock ^ ^ back-action 

lo^ theca is need a boni string slmOar to tbe bar- 
lock spring which b shown In Rg. 60. It wfll bo 
that tha lower branch of this spring Is 
longer than that iriilch Is used in the bar or 
octiou locks. 

i/torloFhrps Mainzpringt.- If thegunamith 
sires to forge his own luainsprings be must select 
s good quality of spring sted. os cost steel is gen- 




erally too quick or fiery for springs that have fts 
severe a duty to perfonn as a mainspring. Qet tbe 
steel of the same thickness oh the mainspring and 
of a width equal to ths spring and the pivot that 
goes through the lock plate. 

Draw the spring out carefully over ft fire that has 
been burned enough tc free it from sulphur, if bltu* 
mmous be us^ and be very careful not to over* 
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heat the meUl. Form to shape with any toob or 
f nf^ns^ that may he at baod. 

Pot atraiglit pprings, as some kinds of pistol and 
gun-lock springs, procui’cstf-el of Lhc thkkuMaiHl 

width of tile spring at the ^\'idestand th« k^ end. 

and drawdown to the re<)uisHe width and thickness 
of the smallest end. 

Hotu to T«nptr Htain^ring$.—t£ it he a angle 
^visg that is to be tempered, beat it carefully or 
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evenly in a die that is well burned to free it from 
sulphur, or preferably in a charcoal Art, and when 
at a light-red heat, hardsu by plunging it In any 
— >i*wi oil. xn Iron pan may be used to contain the 
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oil, and any refuse or poor oil that may collect may 
be used. Lsrd oil is good, but if oil be wanting, 
use common lard or even tallow. If hard, melt be- 
fore using. 

To temper the spring, remove from the ou, and 
boldH ill dtippii^ with the oil over a clear fire un- 
til the oil takes Are and blasee off (C is best to dip 
it in the oil and blase off the second rime 

If there are a number of springs sncloee them in 
a piece of gas pipe to heat them, and when hot, turn 
them Into the od. To temper, remove them, put 
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tttfw ja an old wrought-iroa frying pan, add a littls 
oil, heat the pan over the Are, ekaldng H in the 
meantime, until the oO takes Are and biases off. 
Let the work cool without putting it in water oroil. 

Oheqp Mainsprings /or Jtevoloers.— *Make springs 
for cheap revolve from strips of sheet steel Cut 
the springe so that the longth of the spring wiD be 
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bngffMoiss of the eheet tram which it is cat, or, in 



oUier words, the grain of iha steel must not be 
aerou the spring, but UngthwiM with it. 

When fitted, harden in oil and blaze off in an old 
^kset-lronpan; an old frying pan being very good 
toe tbs purpose, and Uter^y frg them in the oil. If 
h^ry, blaM two or three times. Agitate well ia 
the pan during the biasing process. 

An old saw blade, one ih^ is quite thin, when cut 
up in stripe will mske springs for cheap woik. If 
too hard temper, it cannot very well be used until 
the temper be drawn to suit. They can be bent into 
fonn with a strong pair of pUeie. By warming the 
stripe over a Are they can be readily bent into shape. 
Old table knife blades, someUrnus called case-knife 
bladM, that are well tempered, have been employed, 
the bl^ee being cut lengthwise with a pair of hand 
drears. 

Coding Wirs for Springst <frc.— There are severfd 
methods of coiling wire for springs. The most sim- 
ple is to ciamp a rod in the vise and wind the wire 
acound it by hand, but this is a very unsatisfactory 
meriiod and It is rather difAcult to wind the wire 
evesily. Another method is to revolve a rod in the 
lathe and let the wire coil upon it as the lathe is 
turned. To insure equal space between the coils, a 
piece of metal is held ** Vhind'* the wire, and ss 
this piece of metal bears against, or in advance of 
the coil just mads, it produces an even spring. A 
book made of a piece of wire or a piece of metal 
with one end formed into a hook ai^ clasping the 
rod OO which the wire is moved is as excellent way 
to form an even spring. Two, or even three or 
more pieces of wire may be wound at one time, aod 
ibia will insure springs of evvn space. 

Auoriier way in which a epring of even coll can 
be made, is to hold a bolt that hM a good thread, 
upr^ht in the vise and conAne the wire by clamp- 
ing It to the bolt, then wind the wire, letting it fol- 
low the thraad of the bolt. When enough is wound, 
move and leloaoe the spring by '‘screwing the 
bolt out of H,” the same as if bolding a nut fast hi 
the band and turning the bolt out of it. Springs of 
almost any coil, but not of ** almost any diameter,” 
can be made in this way. 

In ibe abeence of a lathe a wire winding tool may 
be made by bending a rod into the form of a crank 
and insert the long end through a piece of hard 
wood, as shown in Fig. 61. This can be held in the 
TWO to use. Of fastened by two or three screws to 
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the bench or any convenient place. A slot is made 
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la ibe end of the p&rt th&t proj^cU through 
vood, Add is this Blot tfao eod of tb« wire h placed 
utd ia wound Coward the eraiik, Of eosiM the 
Bpriog can be made tko longer than thie pro|ectiBg 
end. To make different eUed iprio^ different eised 
rotU iDUBi be oeed, and b^ee to fit nKWt be made 
through the piece of wood. 

To inBore eren space between the c*nl6, a strip of 
thin steel coar be faawoed bv one or two acrevs at 
or near tbe buitem of the piece of wood, and a hole 
« made near the top of the winding rod to peas 
throQgh. A space » cut oat, aa shown in the cut, 
to admit of tlie wire being renored. In winding 
the upper end the atecl strip ia held away from the 
wood by its eprlog, oc by a wooden wed^ and the 
wire must be held does lo the wood by ibe hand or 
by a piece of wire formed as a sort of staple. To 
wind a very long spring, or a ipring longer than the 
rod, a clamp may coafine the wire to the rod, and 
when tbe (spring has been wound to its length, re- 
move ibe clamp, draw back Cbo wmdiag rod, Bx ihe 
clamp dcee to tbe outer end and begin to wind again 
without ratting ihe coil, push it off the end of ibe 
rod as it is filled each time. As all wiia, like 
hard drawn brass or steel wire, will spring open” 
after being coUed, the rod must be mado much 
■mallsr than tbe spring to be formed. Diffumtsiaed 
holm may be made In the same block of wood to ru- 
psiTe diflerens lisod winding rods over. 

Hooke Of eyes qq the etuis of the rods can be read- 
Qy made in like manner. When the rod is too large 
to admit of ready bending to form iba crank to lani 
it with, a crank of cast-iron can be riveted upon it. 

If tbo mechamc wiehee to make a tool ci this 
kind, that wLU be more serviceable and at the same 
Ume ' look like something.” he can procure a cast- 
ing ntnilar to ihe movable heed of a lathe, anj pot 
in ibe bote where the spindle ie placed a eimDar 
spindle, but wHb the end where tbe wire Is lobo 
woutmI largo enough to focoi a shoulder to keep it in 
piece, ax)d on tbe other end put a wheel eight or too 
inchei in diameter, with a handle to turn it with. 
The «ad where tbe shoulder is way be made wUh a 
•crew to fit the lathe chuck or with a bole to receive 
tbe lathe tools, and they can be held there the asEse 
le holding them to the lathe chuck. Tlkespiodies 
to wind the wire may be inserted in the hole and 
held in place by the set screw, Tbe tool may bs 
Uftenedtotbebenchby a rod screwed into the baas, 
or held by a nut under the bench. 

Tfaig tool will be found to bee very* ready one with 
whk'b to work out boUet moulds. Hie cherry being 
held the same as a rod. It can abo be used to free 
the muszlo or breech of barrels, using the wooden 
rods covered with emery, as dwribed in Chapter 
XVI. It IS also useful for reaming boles and can 
be used for drilling in case of an emergency. As a 
tool Cor holding taps to tap the thread in holes It has 
DO equal— the work being held in tbe left hand and 
the wheel turned with the right hand. 
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CHAPTEB XXVI. 

<a Bcm. 

Hok lo Make itamrods.^Kamrods are of two 
forms, the straight rod used for rifles, and the 
upered rod used for shot guns. Hie wood that ia 
most in use is hickory, which is split and then 
turned i nto shape. Th e other woods used are ebon v. 
redwood, enakewood, rosewood, etc. Itifle rods are 
generally mads of sizes from three-sixteenths inch 
to half-inch diameter Shot gun rods from one-half 
inch to tbiwe-qoartem inch in diameter. Tbe meaa^ 
OMient oS the shot gun tods ia at tbe largest 
diameter. 

One way of making rods for rifles is very wmllar 
to that m whiih ncrea*8 are made. A hollow tool is 
used with cutting lipSj three are «qoq£^, and the rod 
is passed through ibis tool, the tool being turned 
vary rapuUy during the cutting The operation may 
be reversed and the wood being rotated while the 
tool ia held in tbe hand and is passed along as it 
cuts. 

A better kind of tool is made like a wheal about 
two inebes indaam^er, and ihree-quartera of an inch 
thick. A bole of the sue of th^ rod is made through 
the diametrical centre, «nd one side of the circumfer- 
ence is cut awsy so Chat a tool partaking of the 
nature of the gouge and finishing chiasl is so held by 
a mrtw, that the gouge portion advancea mad roughs 
out tbe cod, while tbe chisel shaped pari I'oUowing 
it ahavoB the rough nees and leaves ihe work smooth 
and nice. The hole through the tool must hn of the 
■i» the rod M to be cnade. and the cuUiog tool set 
so as to allow the work to pass through the hole 
ojsily. Ooly one site rod can be made wHh this tool, 
and different sixes must be made for different sizod 
rods; except cutter which must be of steel, it 
can be made of caei iron. 

To make rods by haod, tbe wood is split out as 
strai^t as can be and then rough shavod into form 
with a drawing knife. It is then pUnod square with 
a carpenter^s plane yrd then iha square oomers are 
taken off, leaving the rod of octagon form. A few 
strokee of the plane will tbra remove these corners 
a i>d it will be nearly round. A new file and sand- 
paper wDl BniA it true and oven. After ibe rod has 
bera plaard square; ibe best way to hold it for re- 
moving the comers and make it octagon form is to 
have a V gnxwe made in a piece of haid wood of the 
length of tbe rod in which to lay it. Ciherwlsc. it 
will be very difficult to bold while using the 
planei 

Round straight can be finished with a too) 
like a moulding plane, and if this tool be of the 
piopec form, and the work be turned around two or 
Ihice times during the operation, a good rod can be 
made very expeditiously 

When wood k crces-grained H cannot lie planed 
very well and must be fini^ed with a file and nap 

To hold tbe rod while being worked, gel a piece of 
hard wood about three-quarte.'s of an tneb thick and 
about four inches wide ; in one edge have a groove 
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made a quarter inch wide and three-eighths deep. 
Keet the rod in this bolding it at oae e^ 

with a hand viM BO &9 to tum it whOe filing, and 
reduce first with the reap and then finish with a file. 
To finish eaalj with 8and*paper, wrap the aand^paper 
around a piece of wood ahaped like a file, and use as 
if filing. 

Piecefi of broken window gtaas may be 
to advantage in reducing rods, and then fimsh with 
fine sand paper. 

How to makt a Wiping Sod . — Take any straight 
rod, a ramrod for instance, but be sure that ibe 
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wood be fltroog and tooghi and cut <me end like the 
form shown in Fig. 6S. By folding a rag over the 
end, doubling it so as to fill the bote of the gun, it 
will he found that it con be us«.d iu muazie loadliig 
guns without pulling off wher(.the nxl is being with- 
drawn. The rounded end pi events the etui ot the 
rod being pushed through the doth, and the deep 
Dotch receives the folded sides so that it presents no 
inequalities to tlie bore of the gun. The aqua re 
shoulder prereoU its being pulled from place on 
being withdrawn from the gun. 

An iron rod may be made in tho same way. but a 
rod made of good hickory wood )ms no equal. 

A wiping rod may be made of an iron rod having 
a slot or mortice cut through one end, and through 
this a rag is drawn. It may be used in breech load* 
ing guns wliere it csn bo pushed in at one end and 
drawn out at the other, but in a musale loading gun 
it cannot well be withdrawn on account of the rag 
being folded upon itself in attempting to with- 
draw it. 

If a wiping rag be put in s gun and cannot be 
withdrawn, it may bo sometimes i*elieved so as to be 
withdrawn by turning a little warm water down 
the barrel so os to saturatn and soften the rag. 

Wiping brushes should not be thrust down the 
bore of a mazsW* loader as they caiuiot be readily 
withdrawn, and in inshmees where they are of larger 
diameter than the bore, the gun muair he un breeched 
to have the brush taken out. These brush wipers 
are very nice fur tliab clasps of bruech-lnaders where 
they can be inserted at one end and w'ithdrawn from 
the other. In using them in this class of guns, insert 
at the breech and remove from the muazle, and then 
there will be no dirt or debris thrown among the 
breech mechanism. 

CHAFTZBnm 

Ob Beunv HovLPV 

JolBM for BaJ>l VoukU .... 

Hw u» MftSa ft Ball Cbany 

Bill Cbamw 

CHAPTER XXVn. 

OH BULLBT llOVLDa. 

Joints for BnlUi itfoahis.'— Simple aa it may seem, 
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the joint of bullet moulds, unless produced by the 
manufacturer, who has ample tools at his corn* 
mand, is not often well done. The want of the 
proper knowledge how ''to lay out’’ sucdi a joint 
may be the excuse for ill-fitting work. Yet it is 
easy enough, only ‘^know how.^' 

By reference to the cut, Fig. 63, the joint and one 
side of the body of a bullet mould, it will be ob> 




eerred that the line A is the surface where the two 
halves abut or rome together. The Hue B is drawn 
at right angles to this and in the diametrical centre 
of the round projection that is to form the joint. 
At the pc^t of intersection cf these two lines, or in 
other words where these two lines cross each other, 
make an indent with a sharp* pmnted prick 'punch, 
and there drill a bole of the size that ihe riret is to 
be made. 

Fig. 64 shewR the finished joint ready to reeetre 
its mate aud be rivettod together. After the bxda 
for the rivet is made, a tool nmst be used to 
«<9«reep**or cut down the surface atC, and also 
Uare a sharp and smooth shoulder as shown at D. 

To make this toot, select a piece of steel, centre it 
in tlte latbe. and turn one end— say an men or so— 
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of the same size that the joint is to be. In this 
end drill a hole lengthwise, but exactly in ibe cen- 
tre, of the same size that the rivet is to be. Cut 
teeth on this end. and temper aa any tool fur cutting 
metala Insert a steel pin in the hole, leaving it 
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projecting half an inch or more, and the tool is 
ready for use. The cutting end of the tool is shown 
ill Fig. 6o. Of cuuree the othpr end mu^l bo fitted 
to Uie lathe chuck or a bit-stock in order to use it. 
Insert the projerimg end of the pin iu the hole A, 
drilled for the joiut, by means of the lathe or 
bit-stock, cut down each half cf the mould to about 
half of its thicknees. The outer circle or cut of the 
tool will be a guide to which to file the circle of the 
joint. If the cutting end of the tool be inaide a little 
cm vex it will form the surface of the joint a little 
hollowing, And a better fit will be the result. 
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Ooust«famk th« outer ende cf the bole, insert the 
rivet, and rivet tiiem tegelher. Tbe perfection of 
the jo^n^ can bo ascertelned by opening and 
(}ie mould a few times, recnoviag the surface where 
(be rubbing is apparent, w:th a flne*cu( file. 

If the surfaces of the two halves at B, F^. $4, do 
iiot exactly come together, and (be material be brass 
or mallMble iron, a few blows with a hammer w ill in- 
sure close contact. It may be ofcessary to say that 
the surface atB must first be made true and e^oare, 
so that the two halves w'lti fit closely, and t h^ lay 
out ” the joint from this surface. 

If there be many buUc( moulds to make the dr* 
cle of, the joints can be made by means of a cutter 
revolvirtg in the lathe. Make this cutter about two 
and a half incliee in diameter and half an loch 
thick. Cut teeth in (be sides ae well as oa the dr* 
cumference. Tit it in a spindle to it waQ re voire. 
After the joint it drilled fit it lo as to tum oq a pin 
fixed inapiece of iron that is held at one aids of the 
cutter. By feeding the mould up to tbs cutter the 
sur(a<w or dioulder Is out where the two poHiocu of 
the jot Dioome in coQ tact when opened. Byturtiiag 
the mould slowly around a portion of the drclt is 
cut, say about one* half. Remove the mo old from the 
pin. Invert it, and the remainder of the drete can 
be cut; the whole 'round* and the abutting ear* 
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faces being produced at two cats; a little snoothing 
up with a file boiog necessary to finish it. This 
operaliof) and the cuttmg is flhnvvn in Kig. 

Hw; to .Vflfrs a Ball Cherry. —The term ' ‘ cherry,” 
as applied to (ho tool wed to make the mould for 
spherical haih or bullets, wae no doubt borrowed 
fmm the fnut of the same name— m fact the fruit 
and tool art* very similar in form and eize. To any 
one iK>t rouTm&nt with the process of produciug a 
splwre in metal it seema a very difficoli oponUioo, 
neveillwlt^^s ib is vrry simple, and only requires 
a little knowledge and experience to makeachsrry 
Ui fit any bore of gun. This is the rule govermog 
the operation: A rotating body la pamd through a 
property shaped ctrci^ar apertare in a fiat steel die 
that is held vritb ito uppw or rutting in the same 
plane aa the axisJ l™ of the body rotating. Tbat*s 
aU. 

Now, to make ^»plication of the rule. Suppose 
wa have a rifle of a certain bore to which is to be 
fitted a round bail. First, tske a piece of steel, we 
will say about one-quarter of an inch thick, about 
one wide and about six or eight inches long, 
An old file of good qusdhy, with the temper drawii 
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and the teetii gro un d away, may answer the pur- 
pom. U should be aimeated aa aoft aa poatibte. 

With a drill make a hole near one end, but a Itttle. 
lees in aise than the bullte to be produced. With a 
taper half -roond reamer cut out the hole unttl that 
ei^ of it wbkh ia to be the upper or cutting edge » 
exactly the e»e of the bullet desired. 




?»chs er 



The advantage of using this taper half-round 
r^mer le the hole is made perfectly round, mod at 
(he same time tho taper of the reamer gives a bevel 
to tbs bole that fom^ a good, strong and effective 
cutting edge. With a file cut out a portion of the tool 
of aV shape, bevaUing the odgea the same latba bole 
M shown in Fig f7. This V may be either cut 
on the end, a side of the tool, as ahowo, but in 
uee it IS preferred to be cut on the aide, as than, it 
neceseary, the hand can i\nd a hold on that end to 
assist it in operating. When done, temper for use. 
For the cherr>'. turn a piece of steel in the lathe to 
fit a 'Jhuck. Half -inch octagon u perhspe the beet 

sire of ste^ from which to make cherviea of leas 
diameter than holf'inrh, nud tl>e length about six 
iuches. The end on whit h the cherry le to be made 
is roughly fa^hior.ed into a ball, Laving the end 
w* hero the centre supports it to be removsdby Ibo 
lathe tool or by fi.mg. 

When fitted so that tho rough blank will he held 
firmly m the chuck, run the lathe at moderate speed. 
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set the r Mi so that the steel die can he held on it 
about level with the under side of Che rotating 
bUnk. On the rest lay the die, and press the open- 
ing eo as to receive the rough sphere, applying oil 
azid not preeshkg too hard. Let it gradually scrape 
ite way through the circular aperture, the V-ehaped 
opening m the side receiving the stem to which 
the disrry U attached. In Fig. U ehowti ths fin- 
after being passed ibrongh the die. If 
it be preferred the die may be bald in the hands and 
not supported on the T net. Take care to 
pleoty of to the work, as this prevent 
acratchlDg oc tearing the cherry 'Adkile b^ng formed 
It is well to make two of those holes, one at each 
exxl of the piece of Steel, roughing the blank with 
the first, which is a little larger than the one used 
to finish the cherry of the exact stse. When this 
tool gets dull grind on the upper or cutting edge, but 
not too much, as it vriU enh^e the hole, and the re- 
sult will be to make a larger cherry. 

To form these blanks into cutting tools, a copy 
be taken from the chernea as aold to the trade. 
Bear in mind to leave the grooves deep enough to 
receive (he mete] cut from the blank mould when in 
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operauon. 

It will be observed that the cherries as purchased 
(Fig. 69) do Qot have their cuUiug edges tereninete 
in that pcprtlQQ of the mould, but usually on one 
aide. This is done to insure a perfectly spherical 
form by having o cutting side operating at the hot* 
tom of the hole while it is b«ng formed. It is 
somewhat difficult to nsake this form of catting 
edge, and some patience and care must be ^erdaed 
or the blank may be spoiled. 

Every * mechanic knowa how nice and rapidly a 
well-made drill will cut. Suppose this fonn of cut- 
ting edge be applied to the bullet cherry. It iano 
matter if this cherry be round or of conical form. 
Fill two cutting edges like a drill on oppoeite aides 
of the blank from tlie dhank to the end of Uie 
cheery. It is evident that here the two rounded 
portions that are left on each side of tlie cutting 
edges to be removed that the tool b nothing more 
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nor lees than a peculiar shaped drill or reamer that 
might form an Internal sphere. But as this form 
could not well be applied between the eidee of blank 
Ijiillet mnulds, and as the full rounded sides w'ouU 
nut pt rmit of these edges cutting, then fcmii Ihe 
mnnded surfaces into similar rutting edges like the 
two first made, only not so lartfe. tnakiug three or 
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four on each side, according to the aiseoC the cherry. 
Those cute can very easily be made with a Ane cut 
three-square nr half mand file. A cherry of this 
form for a round ball b shown in Pig. and one 
for a conical ball in Fig 71. 

In using a three-square Ale. to get a fine cutting 
edge that will make a sharp Y cat, grind away tbe 
teeth of one side. This will remove the slightly 
rounded or blunt edge as usually made on this form 
of file. By grinding thus, two acute cutting angles 
can bo had from one file. If they get a liUle dull 
on the sharp cutting corner, a little grinding will 
restore the edge and rnake it sharp again. 

Tempering BvUet Cherries.— In tempering the 
cherry do nut leave H too hard, and be careful not to 
temper too hard abovo the spherical poHion Leave 
the shank softer, as it will be less liable to break. 
It is uot necessary to shape the shank so as to ex- 
actly conform to the shape of the Y opening in the 
forming tool, for, as the edges of this opening have 
been bevelled tbe same as the openii^ that shapes 
the cherry, they will act aa cuttM, and will reduce 
the shank to conform to the V. It is well to marie 
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tbe cherrifit in some conspicuous place on tbe shank, 
with their sise in hundr^ths of an inch, the same 
as ciftridgee m numbend, and also mark them 
with the number of round balls to the pound, as 
was formerly in vogue gun.<mi(hK The 

A dished cherries, as purchased from doaleis, are so 
numbered. 

C%emes, as purchased, have shanks fitted to be 
used with a bit-stock, but if the gunamith Ats these 
tools to be used in a lathe chuck that has a round 
hole, necessiiatiDg a round shank, and also wishes 
to use them in a bit-stock, he can All up tbe square 
hole in tbs bdt-stock by braaing Uiereia a piece of 
iron, and then drilling a round hole to At the tool. 

CHaPTXB UVUL 

BaarKAasM Tmoj 

BMrwM^aawTo^.. 

Bsv W lUS* And] T»pt 



CHAPTER XX\TII. 

SOEBW-U AKIMO TOOUH. 

The tools used by the ''old Umo*’ gunsmith for 
ecrew makizig were few and simple, und are now 
seldom found except in the shop of some '’old vet* 
eran" of tbe trade. Twenty-Ave or thirty yi^rs ago 
modifleetiood of these to^ were used in some of 
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tbe arm Dries where Qoremment arms were made, 
and even now the same principle of these toole ia 
employed but changed in form and adapted to ma- 
chi aery operated by steam or other power. 

li^g. 79 ehowa a tool to be held in tbe vise by tbe 
projection, and the rough form of the screw, or a 
piece of wire of saitable size is inserted in the hole 
in the centre of the raided portion, cut with radial 
teeth, and aaevewdriver inst^ried in a tranBveree slot 
in tbe other end of the rough screw, or bit of rod ; 
it is than rotated by a bit stock until by the preaeore 
applied the teeth cut away the metal and so forms the 
body of the Krew. To form the head of the eaaw 
another tool, shown in Fig. 73 having a counter- 
sunk h^e made tn the centre of tlie diimeter of 
the bead but a little deeper, is used. Tbe unenlarged 
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pcffttoft of the hole in the tool corresponding to the 
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body of tho screw, ^hich' bein^ inseil^d iu ths hole 
16 rotated by means of the screwdriver in the hit 
etock, until the head is shaped in the m tt >^ maii&er 
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that the body was formed. Of course, differeni 
tools had Lo made for different sized aerewa. 

In forming the tang screw, which has the head 
bevt^lled on the under side, a tool was used like 
Fig. 74. Tbe rod was turned into a tool tc the sacne 
nianne? as for making a flat headed screw; then 
the bcwly was iiiscrtsd in tbe bevelled head*making 
tool and rc>Taled as foi making a flat head. The 
<'dgee of the bevelled teeth being so formed as to 
beoviiie nuLtnrg upon the inner or centm) edges, and 
60 r(«dure tho ecrow head to that shape, 

For countersinking, to let in the heads of th«e 
bevelled foi ms of screws, a tool ia used like the one 
as shown in 76— the stem serving as a guide 
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when inserted in tbe work, and a slot to admit the 
screw driver, for tui'niog them, being made in the 
large end. This toot is made about two iitohee io 
length, the head being about half an inch in 
diameter 

The length of the tools in Pigs. 73, 78 and 74, 
where they are held In the vise, U about an inch 
and a half or an inch and three-<)uar(an; the width 
from half an inch Lo hve-eigbtha according to 
siaej the thickness one-quarter inch. The round 
part with the cutting teeth ia about threat) uaHeie 
of an inch in heigltt from the flat portion, and ia 
about the same diameter. Tbe teeth may be in 
numiter five, six or eight, as meet convenient to 
make. Tho tools for bevelled heads are Wt fnade 
with flve teeth. 

lifaking *S^biqJ/ — Tbe beat manner of mak* 

ing large taps is to turn them to size in a lathe, and 
then cut the screw by the same means of with a die 
plate. Small taps rannot very well be so made. A 
vcr>* good way is to get good steel wire— geDerally 
8i}ia of all sizes, under Uie name of Stube' steel 
wire — and from this make Ups; tbe thread c^en be 
cut by means of a die stock. 

When the thread la properly made, there are sev- 
eral ways to form it ao as to make it a cutting too). 
One method ia to file it with four sides, Tnatfing ^ 
square. In ibis case it ecatoely cute, but rather 

jams'' np a thread. Another one ia to file it iri 
angular or three square.’’ This form makes it 
rather a better form, as regards cutting quabty ; but 
as io case of the square form, it wiU Iw obwved 
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that the indination of the aides is such that they 
would not be selected for a cutting tool if such an 
angle were made as a tool for that purpoee. If 
two flutes or grooves be made of angular form, with 
a square file, or two hallows be cut with a round 
file, these flu^ running lengthwise with the tool, 
the edges then pneent more of the aspect of a cut- 
ting tool ; but 0x6 distance is so great between tbe 
flutes that there ia great friction, and breakage will 
result if the hole to be tapped be too srnall, or too 
mudi force be applied. If three or four flutes be 
made tbe evil of friction will then be remedied. Be 
sure to cut tbe flutes deep enough to receive all cut- 
tings that may be removed or the tap will become 
viogged, and can with difficulty be turned out, or 
perhaps may be broken. 

A cheap nad good way to finish a tap is, after the 
thread is made, to file away one-half of Its diame* 
ter nearly the length of the thread. « This wifi give 
great clearance and space for the cuttings, and at the 
same time the cutting edge is veiy sharp and is 
strong It will be found to cut very easily. If a 
tap of this make become dull H can be ebarpenod 
by grinding on tbe flat formed by filing it away. 

If the tap be too large ft can be made smaller by 
thus grinding. 

Large tape work equally wall made in this way, 
but care must be taken instartiDg them in a hole or 
the thread may be made crooked. 

Reamem both large and small, straight or taper, 
can be made In this manner, and are effective as 
well aa cheap to make, and can be kept sharp by 

grinding them on the flat a i de. 

C®A?TgR^nX. 

McoMadMi 4 tte Oav 8u^. 

KcBKftclttws ei ihvOttb Leek.. , 

{fcaraetoiw of (Sd . . 

KcmDclkUav of lh» Lcch PIM. 

KancMlftLura qI U* Tumbler 

KcotMlsiurt of ibuBrtdlo 

Heracsclfttun of fltt Ifuia Spriof 

Nooeactftlure af tL* Sour 

!4anr»clatis« of fh« Bw Bpriaf 

IfotocackuBv of tht Swivel. 

HcmieJiiwv of tbe Breecb Pli. 

KtneaclaMBe ol tbe Scwwe 

CHAPTER XXSX. 
aOmrCLATURS. 

/tfbeienotafvre of f6e Gan Stock.— Fig. 76 shows 
a gun Stock with tbe locks, plates and other metal 
potions removed, o, is the butt ; b, the small or 
handle ; e, the head ; d, the bump ; e, tbe comb ; /, 

y ^ it 

f ?ieau 7t 
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tbe toe ; lock«bed ; h, for^zid or fore^Arm ; 
piefcol grip ; k, cap or and of pistoL*grip ; tap of 
Core-oad i m, eecotcbeons ; n, 
mortiCA (or |>olt ; o, chequering. f \ 
Nomene^ture o/<Ae Gfm Lock. I 
— The number of piecee in a I 
common gun lock, m shown, I 
are thirteen, and are fall 7 iDuS' I 
(rated in the cut, Fig. 77. .d« is I 
the lock* Plata { fi» the hammer ; I ^ 
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0, mainspring ; A the bridle ; I O O / 

E, the tumbler ; F, the sear ; (?, 1 ^ / 

the eear-epring ; ^ the ewirel I f / 
or stirrup ; 7, the l^»a^spriQg \ >• / 

screw; K, E, K, the bridle / 

screws ; X, hole for side* screw. ^ 

In some locks there are only ?fcwe ». 
two bridle screwa In otben a screw holds the 
mainepriDg bo place instead of a Up catching ua^r 
tbe stud. 

Abmmohifttrs of Hanmer.--Tbe names of dif« 
Cerent parts of the bamcDer> Fig. 7fl. are : o, tbe body; 
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&, tbe head ; c, the comb ; d, tbe noes i s, the cop; 
/, tnmbler hole. 

FomonciiUure of the Locfr-Piofs.— Tbe names of 
different portiona of the lock-plate, 7F, are: o» 



AsouSa 

the bolster; mainenrinir-cstch; c, hols for main- 
epring>pi?ot; d, hole for sids'screw; e, hole for arbcor 
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of tumbler; /, hole Cor sear screw; p, hole for aaai 
spring*screw; h, slot for sear-spring stud; i, f, holes 
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Nbmmofafufs of the Tbi»&2sr.— Tbs names of the 
tumUsr, Elg. 80, are: a, the body; 6, arbor; o, 
squares; <2, pivot; s, swiTel-artn;/, pin-hole, and p, 
the ttuttbler-screw h<As. 

Nomen^atvre of ike Brtdh.^The bridle, Fig. 81, 
ooDsiBtB of: a, the body; b, tbe eye for tumbler- 
pivot; s, hols for sear-screw; d, d, holes Cor 
bridle smwa. Borne CnmUerB have a pin ^ 
that goes in a bole In tbe lock-plate, and m 
this pin is oaDed a pivot. 

T^Mewddfure qf ihe Mainspniig.^The 
mainjptiBg, Fig. 8^ ccoBiste of: a, the upper 
bcaocb; b, the lower branch; o. the book; 
d, tbe pivot; the catch which is sometimes called 
the tang. 

NbmenWafurs o^ the Sear.^The dear, Fig. 88, con- 




fmomSS. 

alMa of: o, the body; b» the nose; c, the arm; <f, 
aeraw-hols. 

Somondature of the Sbor-i^riHp.— The sear- 
spring. Fig. Si, conaisU of: a, the blade; b, upper 
branch; s, lower branob; d, the stud; e, screw- 
bole. 

ybmendaturt of Ms The mainspring- 

swivel or stimp, Fig. 85, consists of: a, tbo body; 
b, tbe axis; and c, the tumbler-pin bole. 

fhmendaturt of the Breeck-Fin.—Fig, 86 shows 
foil else of musket-barrel breech-pin. a, plug wiih 
threads; tenon; e, tang; d, iang-Bcrew hole; s, 



In eporiing guns tbe tasg is often called the 
** strap,** and is duiii^uiBbed as long and short. 
The length varying from two and a half inches aa 
shortest, and five inobee as Uie longest. Sometimes 
tbe tenn ‘'tad** la employed instead of tang or 
stiap. Hie diameter of tbe plug ia gonerallj one- 
half, flve-eigbths, and three-quarters of an inch. 
Tbe diameter of tbe pin used in United States mus- 
kets and riflee is throe- quarters of an inch. 

Nbmsncinfttre of Sertvfs , — In all the screws, the 
pasta are the stem, tbe bead, the slot and the 
thread. 

CHaFTxa XXX. 
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Tb« PimtM ef Brovsiftg. 

Browoli^ Oaiamma Burelft.. . . 

Browouif Belglftb Pvnncus&mli 

BlWDiac lifrnor Bbrrbli 

PWa w^ed Bbmta Meds Pn» mhlr TwUt. 



CHAPTER XXX. 



0)1 BBOWNINO. 



Ofpscf of Brouming . — Browning U done for the 
purpose of subduing tbe bright color of the barrel 
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from the sight of game ; to hriog ovt fibre* of 
the metal to show their form aad beentj, aod fV* 
to Bhow whether the mMel be free from fUwe. It 
does not prereot barrels from raetiA^ but ml will 
not attack eo readUjr as if left in a bright 
Hie browning ie veiycertaiD to make all defects ap* 
pear, exapt those derignedlj hidden, and not only 
defecte of materials bnt the filing and ^ 

the barrel^ if not well dona^ will appear inmerke in 
cerialn lights. A thoroughly wril-flled barrel pee- 
eente, what may be called, a deep bquid eppeamnoe. 

P np ar aiory fVocecj.^Tbe proeem of bro w nin g 
la simple and cheap» and at the same time eerees to 
protect a gun, in tome meaeure, bom mt, and aleo 
adds to its appearance. The operation coneiils in 
prodocing a very thin nnifonn film of raet, or ox- 
ide, upon the iron and giriog a gloee to ite euzfaca 
by rubhiag wax over it, or by it with some 

kind of varnish, shellac Tarnluh. 

Prepantory to browning the barrel having been 
filed and polished bright, is rubbed wUh lime U> re* 
move all grease. Some gun makers use wet Ume or 
lime water and then rub in dry powdered Ume. 
The vent holes are to be stopped with wax or 
wooden plugs, and both breech and mussle are to 
be plu^^ed with woo0«& roda which serve ae han- 
dlas to hold the barrel during the op^ation. Hie 
object of pluggi^ ie to prereni the mixtar* bora 
finding ite way into the lotarior of the barrel and 
the breech and munle plugs also serving •• handles, 
prevent the hands from coming in contact with the 
barrel, which would prevent the eUin from *'tek* 
ing,*’ and coneequently cause a spot of different 
color from that on other portions of the work. The 
solution is generally applied with a ^nge or doth, 
sponge being preferable, until the eurfac* ia equally 
moistened, and after standing in a warm place, gen> 
erully about twenty-four hours, it ie rabb^ off with 
astiff brush or a wirecard. The state of the etmos- 
phere wiD have much to do with the aotioQ of the 
browning mixture. It can be easOy asoertaiaed 
when the barrels are dry enough to woik, as by ap- 
plying tbe card, if dry, the nut wiD fiy off quickly, 
but if not dry, tbe rust wiO adhere firmly and the 
Burface of the barrel will look strsatgr. Some mix- 
turea will dry In twelve hours or even less, but 
twenty -four houis will insare their beiog perfectly 
dry. The process of wetting and brudiing, or 
carding,” is repeated until tbe beml has acquired 
the desired color. When this stage is reached tbe 
barrel is freely washed with hot water, in which a 
little potash may be mixed. Then wash wttti 
water and dry thoroughly . A M tt l^ water may 
be used as a wash to destroy any free add may 
rematn in the pores of tbe metal. 

Tbe Proce9X9 of Browning.^ ^ browning or nut 
may be obtained very speedily and well by 
the barrels in a chamber and subjecting them toiJie 
vapor of muriatic add. The same end may be ob- 
tained by moistening the surface with dilute muri- 
atic or nitric acid. There ia another material some- 
timee used, which is batter or chlorldeof antinMoy. 

It is sometimes called ^kronsing or browning salt. ^ 



In using this aibstance, a uniform mixture is made 
with it and olive oil ; thia u rubbed u{)OEithe barrel, 
which is slightly heated, and is then exposed to the 
air until tbe required de^we of bruwning is arrived 
at The operation of tbe antimony is quickened by 
nibbing on Bkfter it, a little aquafortis. 

Brouming Damascus BamU . — DamascuB barrels 
are brown^ by first bumisbing tlie barrels very 
likely, then cover with bone oil ^ pound, or drop, 
or strew wood aabes aJI over, then heat in a wire 
cage filled with charcoal, untD the first dark blue is 
obtained. After the barrels are cold, mix a small 
quantity of sulphuric acid in water, and with aliard 
brush apply to the barrel. The add will remove the 
color from the steel portion of the barrel, leaving 
the iron, on accaunt of its greater adhesion, still re- 
taining its blue color. Take care to keep a good 
color and not extract too much. 

Brooming Belgian Damascus Barrels . — The char- 
acteristic, bright, wavy ^peamnee of Belgian Da- 
inascus barrels is generally ^^eat up,** and the pru- 
cesa is termed ^'pickling.'* The process rcsulta in 
eatiog away ilio sof ler inpiala from iiie hauler, used 
la forming tbe Imnel. The preparation used is one 
pound of blue vitriol dissolved in a gallon of soft 
water, at the boiling point, and the boiling contin- 
ued until the quantity is reduced about one- fourth; 
then let it cool, aiul pour oat intoa lead trough. Plug 
the barrels aeounily at both breech and muale, lo 
that the liquid cannot get into the interior. Whan 
the barrels are immer^ in the solution, it will set 
upoo the metal in fifteen to twenty mirmtes. 
move and wash with water, and if not aatiafactory, 
immerae sgain, until the operation is complete. 
Pour boiling wafer over them, and scratch well with 
a steel bru^ or cajd, which will eventually give the 
beautiful, bright, wavy appearance. laminated 
steel barrels may be subject^ to this sane opecn- 
tion. 

Browning Jti/srior Barrels.— Inisriot quality of 
Binniogham barrels are browned os follows: Pie- 
solve as much muriate of mercury as can be taken 
up in a glassfull of alcohol. Mix this eolation in 
<«e piut or more of water. A small quantity of 
this mixture is poured on a Utile whitening and laid 
oa (be barrel with a sponge, rather lightly. As soon 
as dry. brush off and lay on a fresh coating. So 
procc^ until the barrel is dark euough, which U 
generally about two or three days. Tlie effect ia to 
make the softer portions of the metal a beautiful 
brown, while the harder portiooe rnnain quite light. 
The lusting process killed by washing in hot 
water, after wluch tbe barrels are suddenly im- 
mersed in cold water. This has tbe effect of height' 
eaung tbe brigbioM of both uolora. 

PUm Welded Barrels mads to Bsssmbis Twist. — 
Plain welded barrels are made to resemble twist 
teirTels by wetting a thread or fine cord with dilute 
add, and wmdmg it around the barrel so as to make 
^nral running all along ite siirface. Wherever 
the thread touches a slight coating of rust will be 
formed. The barrel may be treatedin this way two 
or three kimee, and the spiral windings of tbe thread 
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will azhibit f\ne dark linea cloeely resembling twist 
b&mls. To wind the &hreed the barrel m&y be pot 
between the centres of a lathe, and so turned while 
H winds the thread upon it» being guided by the 
hand, or the barrel maj be supported between eeo 
tree or put on a rod of wtiod, which may be turned 
by a crank or handle. 

Barrels may be colored by erpoeing them to a de> 
groe of heat sufficient to produce a blue tmge. and 
is done to color pistol barrels^ but when double gun 
barrels ar« soft-soldered together this cannot be done 
on account of danger of melting the solder. The 
inner surface of the berrel, which h also so colored^ 
must be poliebed after the operation 

Smoke Staining. ^ThiA method of coloring barr^ 
is as follows ; The barrels are washed wiih a little 
sulphuric acid, to cause the metal to receive the 
eifects of the gaa more readily; it is then wwhed o&, 
and tbd barrels rubbed dty. A fire is built with 
poasaiamg as much hydrogen gu and as Uttie sul- 
phur as possible. Bum the coals until they give .v 
dear, while flame, with no black eutoko. Pass the 
barrela through that flame, backward and forward, 
until the whole are covered with a black, sooty coat 
Ing. Place them in a damp, coo! c«IUr and let them 
stand about twenty-four hon», and if the place be 
sufficiently dump, the iron paits will bo covend 
with a red nut, while the stuel poi*tk>ns still retain 
the sooty coot, Scratch them olT with a w*iro card 
and rub with a piece of cloth, and wash or polish 
with water, using on the cloth a litlle flour of em- 
•ry. The steel will be found to be of the original 
bright color, while the iron will be n little darker. 
Eub dry, and pass the barrels through the flame 
again. Allow them to stand about twelve hours to 
rust, and then polish as befm«. With every smok- 
ing the colors will he a little darker. The darkest 
color to be obtaiued is a flue purple-black color on 
the iron ; the steel mclinlng to a copper color. 

The principle of this stain b simply the hydrogen 
gaa coQtaiued in the coal acting on the iron, irx>o 
being of a s<^r nature than the steel, which it does 
not affect, the flame also poseessing a quantity of 
tar, it b imp^cepUbly embodied by the iron during 
the action of the oxide, and. when finished, by flU 
ing up the spaces created, it betimes decidedly more 
impervious to damp or wet than any other slain or 
browning which U composed entirely of oxide of 
iron. 
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SoiMtion for Browning Gun AirTels.-^MekB a 
solution by putting together in a glaae Teeael, spirits 



oi nitre, three-quarter onnee; tincture of steel three- 
quarter ounce; black brimstone, one- quarter ounce; 
Uua vitriol, one- half ounce; corrasive Bublimate, 
one-quarter ounce; nitnc acid, one drachm, and 
copperas, one -quarter ounce. Kix with one and 
one- half pints of ram water, and bottle for use. 
Clean the barrel till entirely bright, rubbing it over 
with finest emery l^per, then apply the solution 
with a clean white cloth. Set away for twenty* four 
hours. At the eud of this time a rust will have 
formed over the barrel. Go over it with a steel 
scratch-brush^ then rub off all the rust with a 
wodlec clo^. If you find the brown not dark 
enough, cover again with the solction and set away 
twen ky- four hours longer. Remove the rust exactly 
as in the first in^nce, then, the color suiting, wash 
off with a wet cloth, mb to thorough dryneaa, and 
flnish by rubbing with linseed oil. to prevent furihec 
rusting. 

This application browns the barrel beautifully, 
and in case of iwisl leaves the markings promi- 
nently plain. 

The tfnctnre of steel is sometimes not to be ob- 
tained at a small drug store, in which case the -un- 
medicatad tincture of iron may be made to answer 
reasonably w*all. 

9. Suljdiate of copper^ one ounoe; sweet spirits of 
niire» ons ounce; , we^r, one pint. Mix. lo a few 
days it will be ready for use. 

S. Tinotore muriate of iron, one ounce; nitric 
eUter. one ounce ;| sulphate of copper, four scruples; 
rain water, one pint; if the proc&u is to he hurried, 
add two or three grains of oxy muriate of mercury. 
Rut in lime water to neutralise acid. 

4. Spirits of nitlre, one pound; alcohol, one pound; 
coTToeive snteimkte, one ounce. Mix anti cork for 
use. 

5. Tincture of muriate of Iron, one ounce; nitric 
ether, one ounce; sulphate of copper, four ecruples; 
rain water, one plot. 

6. Alcohol, one and a half ounce; tincture of steel 
one and a half ounce; corrosive sublimate, one and 
a half ounce; sweet spirits of nitre, one and a half 
ounca; blue vitriol, one ounce; nitric acid, three- 
quartm of an ounce. M i x and dissolve in one quart 
of warm water. Keep in glass bottles. 

7. Kitcic ether, six ounces; alcohol one ounce; 
sulphate of cop^r (blue vitriol), one and a half 
ounce; muriated tioctore of iron, one and a half 
ounce; tincture of gum benzoin, one and a half 
ounce. Z>isso]ve the mlphaio of copper in water, 
add the other ingrediente, prerionsly mixed, and 
then add three pints of boiling water. 

8. Spirita of nitre, one pound; alcohol, one pound; 
conoBive sublfmate, one ounce. Mix in a bottle 
and keep corked if^r use. 

9. Soft water, pno quart; dissolve in it blue vitriol 
tsrooQfices; cormsive sublimate, one ounce; and one 
ounce of spirits bf nitre. Pub on one coating, and 
in about an houf a second one, then let the work 
stand twdve hours. Oil and rob with cloth. 

10. One ounce nitric acid: ono ounce blue vitriol; 
dissolve In four ounces rain water, and mix all 
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together in a pint of water. Wann the mixture 
aLightly and apply gently with a sponge. 

Ill Nitric acid, one half ounce; sweet spirits of 
nitre, one -half ounce; alcohol, one oonce; bloevit< 
riol, two ounces; tincture of iron, one ounce; soft 
water, ono quart. 

12. Sweet spirits of nitre, one and a half ounce; 
nitric acid, one ounce; tincture of steel, two ounces; 
alcohol, one and a half ounce; blue viCriol» one half 
ounce. Dissolre the blue vitriol in^cold rain water, 
and add the other ingredients to make one quart. 

13. Apply the following fluid by means of a deas 
white cloth: Spirits of nitre, one pound; akohd. 
one pound; corrosive sublimate, one ounce. Mix in 
a bottle and keep corked for use. Apply one coat 
and set in a warm, dark pkce» until a red rust is 
formed over the wWle eu^sce, which will require, 
ID waitn weather, from ten to twelve hours; in cold, 
from fifteen to twenty hours. Then card ii down 
with a gun-makoris card, and rub off with a dean 
cloth. Repeat the process until the color suit% as 
each coat gives a darker ihide. 

£roumtnp Rtcipta Jor l^ist aad ^minoted 
Borrds.— 1. Sweet spirits of nitre, one-half ounce; 
tincture of steel, one-quarter ounce; corrosive suhU- 
mate, t>n e-half ounce; aqoa foilis. sixty drops; 
nitiate of silver, four grains; a small lump of cb^k 
and one pint of rain wslsr< 

2. Tincture of sesqui-chloride of iron, on^half 
ounce; coiTOSive sublirsate. one drachm; sulphate 
of copper, one-half drachm; nitric add, one drachm 
to one and a half drachms; alcohol, six drachma; 
water, eight ounces. Dissolve the corrosive subh* 
mate in the slcohol. then add the solution to the 
other ingredients and let the whole sisnd for a 
month or six weeks, when it will be ready tor use. 

S. Sweet spirits of nitre, one ounce; tincture of 
steel, one-half ounce; blue vitriol, one-quartvr ounce; 
nitric add, six drope; curroeive sublimate, fourteen 
grains; water, one pint. When the barrels are dark 
enough, drop a few drops of muriatic odd in water 
and wash the harrel slightly to brightet^ the twists. 

i. Muriatic tincture of steel, oue ounce; alcohd, 
one ounce; muiiabe of mercury, one-quarter OQDce; 
strong nitric acid, one-quarter ounce; hhie vitriol, 
one-eighth ounce; water, one quart. Thoroughly 
mix the ingredientn. Let them stand about thirty 
daya before using. Wet the barrels with the mix 
turo, applied with a sponge, aboflt once every two 
hours. Scratch off with wire card every morning 
until the bsrrels are dark enough 

7b Blue Own Barrels.— A very pretty bluish color 
may be imparted io gun barrels by dreeing them off 
to brightness with fine emery paper, and then rub- 
bing khom over qai^kly with nitric acid. When the 
desired color haa appeared, wash them off with clean 
water, rub dry with a soft cloth, and then rab with 
linseed oU to prevent any further action of the acid. 

Brown Tint Jor Iron or Bfeel.— Dissolve, in four 
parte water, two parta of ciyrioliaed <^loride of iron ; 
two parte of chloride of antimony ; and one part of 
gallic acid, and apply the Bolution with a sponge or 
cloth to the barml, letting it dry in a warm plaoe. 



Repeat the process according to the depth of color 
deared. Wash with warm water, and dry; then 
mb over with boiled linseed ofl. The metal receives 
a brown Unt and resiste tnoisiure. The chloride of 
antimony should be as little add as possible. 

Ttonapartnt Blue for Iron or Steel. —Put together 
Demar varnish, one quart ; fine ground Prussian 
blue, one quarter ounce. Poliah the metal to bright- 
ness, and put on thinly with a vamish brush. A 
beautiful traDsparent blue color, but one that will 
not stand rough usage. 

Famish for Broumod Barrels. ^1. Dissolve ten 
parts clear grams of mastic, five parte camphor, fif- 
teen grains sandarac, and five parts elemi, in asu£- 
cisnt quantity of alcohol, and ap^ly the varnish 
without hsat. The articles treated with this vamish 
will Bot only be preserved from rust, but their 
metallic lustre will not be in the least dimmed by 
axpoauie to dampness. 

2. Another vamish may be made by using gum 
shellac, one ounce; gum sandarac, one ounce; Venice 
turpantene, one drachm; and ninety -eight per cent, 
alcohol, osu) gallon. 

3. Another formula consists of shellac, one ounce; 
dragon's blood, one -quarter of an ounce; alcohol, one 
quart. A littis less dragon's blood may be used if 
the c^r be too groat. 

BSni$h for Browned Borrsfj. — There are many 
ways of finishing barrels after browning. Some 
guosmitbs warm the bcurote and rub thiin while 
quits warm with a flaimel cloth and fiiush w ith a 
tiUlu bco^-wax and tuq>emme. Some polish with a 
steel burnisher or rub with whits wax; others use a 
wash of thin shellac varnish laid on carefully and 
evenly with a camel's hair brush. Some finish off 
with a solution of two ounces of shellac and three 
diachma of dragon's blood dissolved in two quorte of 
good akobol 

7b Eemove Old Broioning.^To remore old brown- 
iDg. plug ths vent and muade of the barrels; im- 
mens the browned parts, for about one hour, in bot 
lime water, or strong lye, to remove the vamiah or 
gTBsse; wipe them and put them in vinegar, in a 
wooden trough, for an hour or less, when the brown- 
ing may be wiped off with a rag. 
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Shellac and iU Qunx shelUc id the gQn- 

smith’s fritjod. It is the best material Ci om which 
U> make the vamisb he uses, and in wood-working, 
if there be crocks or checks in tho niatenal, or in 
stocking should a little slip of the tool occur while 
letting in locks or other parts, a little of the gum 
}udiaousIy applied remedies the defect, and, like 
chanty, ** covers a multitude of little sins.^ 

Shellac k often adulterated with rodne, and it r^ 
quires some knowledge of the article to detect thk 
adulteration. It can only be aacertolned by expe- 
rience in handling, or by ocular demonfitration with 
an expert. 

7b waafce Shellac Vami$h.—Tc make raruish, put 
the shellac in a clean and put over U a quan* 

tity of good alcohol, enough to about cover it, if* it 
He somewhat compact iu the receptacle; if too thick 
when made it can be thinned with alcohol. While 
the gum U dissolving kf>ep it covered from dust and 
(et it Biai\d (n a warm place, aa in the sun during 
the summer, or near a wann stove in tho winter. 
Too much warmth will tend to evaporate the okobol; 
and for this reason i; ought to be eomewhat sealed 
from the air. It may take two or three days to 
thoroughly dissolve the gum for varnish, according 
to tho temporal uro iu which it is placed, etc. 

When t lie gum is dissol veil, tliiu with alcohol to 
the proper consistency for easy apidicalion with the 
brash. If it be dirty, or it 1>o desii^d tn have it 
clear and nice, Tiltcr it through good blotting pat>cr. 
When not using the varnish, keep does covered U» 
prevent evaporation. 

}low to conceal J^ad Plates in Wood aark. — If 
there be cracks in a stock or a bad cut made in 
stocking, as will sometimes happen where locks and 
straps are let In, apply a piece of the gum to the 
place and with a warm iron melt it into the place, 
so that it will be well filled; also warm tho wood in 
close pioximity to be sura of good ahesion. Lei it 
remain until cold and solid, and then finish down 
the same as the stock is finished down 

Another Method. ^Anothss method of filling bad 
places in wood •work is to get fine dust, as made 
with a fine rasp ot file, and mix this dost with tbin 
glue, and rub it into the interstices, letting it re- 
main untUhard and solid, und then finish same as 
the adjoining wood. Neither this nor shellac wiD 
adhere where there is oil, or where the surface to 
adhere has boon oiled. 

JCtnery ClolK and Kmery Paper. — Emery paper is 
the cheaper, but is not bo dur.ible as thp cloth. Tbs 
paper is eoon s\ orii out and is torn ki u»ng, bnt tbe 
cloth ifi seldom destroyed, and can be ushI so long 
as any abraaive material remains upon it. 

There are about six grades, say Nos. 00, 0, 1, I), 
2 and 3. which may bo selected. To use os plaiu 
surfaces cut the sheet up in email. coDvenieot pieces 
fold a piece around a file and use as if using tbe 
file. In using a finer number, be careful to remove 
all tbe marks left by using the previous number. 
If moistened with oil, a fine, soft-appearina, dead 
finish is obtained. To use in a lath^ run the work 
with fast speed and hold the cloth to place wicb tbe 



band, or put it around a file and so hold it. After 
the pieces ore somewbat worn, they can be used to 
with. 

In aelaciing by the numbers remember that 00 is 
the firvwty and Is called flour of emery cloth, or paper; 
0 is a little coarser^ and then follow tbe different 
grades in nunasncol order. 

Uses of the Alcokoiie Lanp, JIow to make Small 
An alcohol lamp is almost iudispenaable 
to tbe jobbing gunsmith. Suppose a small bent 
spring U to be made, a little trigger spring, for in* 
stance, such as is used iu many kinds of revolvers, 
it can be easily formed in this manner: Take a bit 
ef old watch-spring, beat it in the lamp until it is 
bhio, then, with the snips or hand-shears, divide it 
lengthwise to the necessary width ; heat in the flame 
<d tbe lamp, aud. with a pair of piierSi bmd to 
the reqoired shape. It is not always necessary to 
temper these springs, but if it be necesory to 
do so, heat uotil red in lamp, using a blowpipe if 
the boat be Insufikiant. b^en in oil, mid then 
draw the temper to suit. The whole operation 
can be done without moving from the bench, 
and much quicker, and certainly better, than coifid 
be done at the forge. 

How to make Small DnI/U.— Then, again, to moke 
email drills ,of steel wire, use the lamp (or heating 
and temperiog. If a small drill bo broken, draw 
tbe temper in tbe bmp preparatory to forming it 
anew. Drills of larger eise may be hardened in the 
forge fire, brightened by grinding or rubbing on a 
piece of fine emery doth, and the temper readily 
drawn in the lamp. Tlie same process may be 
applied (0 tempering small screw taps. Small screws 
con be readily blued in tiie same manner. 

Adoantagu qf the Alcohol Lamp.— Tho lamp has 
this advantage over the forge-fire ; it draws the 
temper very evenly, and the temper color con be 
readily seen, as tho fiame of alcohol makes no 
sn>oke to obscure it. Even for ymall tempering, 
when once employed, no gunsmith will think of 
dkscoDtiniiing its use. 

77re Soldering Copper.— Tho soldering copper for 
the use of the gunsmith nhoulil be about one and a 
half pounds in weight. Tho length of the copper 
should be about four or five inches, of octagon 
form, with a square pyramidal shaped point. It is 
fixed toon iron rod about eight inches long, on tbe 
end of which hi a wooden handle. 

How to IJeat thp. Gnppfr . — When heating the 
copper for use, the l>esi way to ascertain the proper 
beat is to hold it near the face, and if a brigh b warm 
glow is felt, it is hut enough for use. If heated too 
hot tbe tinning will be burned off^ and It will not 
work satisfactorily. To replace the tinning, heat it 
worm enough to just melt the solder, and file tbe 
surface to be tinned bright and sntooib, then place a 
little solder and a bit of resin on a piece of sheet- 
lin, Olid in this rub the heated copper until the 
brightened surface has received a coating of the sol- 
dtf, the resin acting as a fiux during the operatioa. 

How to yVn the Copper. Another method to tin 
a cop^r is to put the solder and tbe redn on a brick. 
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beat the copper and rub until it receives the tin 
<xaiuig. The common e(dderiiig acid mAj be ueed 
iaatead of the reein for a flux. During the opera- 
tion the point of the copper may be dipped in the 
acid to facilitate the tinning. It will be found that 
a too free use of the acid, if need ae a flux, for gen* 
eral work, will eooa destroy the point of the copper. 
When thie la the case flia off the ronghnaaa and hud 
the copper quite warm, and draw it out to shape on 
the anvil, the some as if working a piece of iron. 
Whan so shaped, die smooth and re*tin as directad. 

To PrtviAt Onn f orreia from Oiinwnannp.— It 
Bomatimee happens that gim*hartels are disposed to 
throw off a kind of glimmer without any apparent 
cause, thus seriously interfering with the hunt* or 
Bportaman in getting a correct sight. Of cornea, the 
gunsmith would remedy the evil by browning the 
barrel, but the sportsman in the woods could not do 
this. Had his friend, the gunsmith, known that 
■uch a thing was goiiig to happen he would hare 
told him to get a green haaal-niU pod, crush it, and 
rub the juice orer tbe barrel, whk^ would prodnos 
a beautiful non •glimmering brown. If a g re en 
hasel'Dut pod could not be had, a greea wild plum 
or a green wild cmb-apple or a bunch of green w'lld 
grapes would answer the same purpose reasoaab^ 
well. In the absence of tbeee an unripe blaclc*wal- 
nut crushed and rubbed over the barrel would stop 
the glimmering; and early in spriog, when, no kind 
of frubU had yet appeared, a yoting sprout of wild 
grape-vine crushed and rubbed over tbe barr^ 
would make a very good substitute . These were 
tbs means resorted to by the ''hnnien of Een« 
tucky” in the Ioog*goas days of backwoods life, 
when *'01d Rentuck " was young. 

Bepaifiny Shoi-Chargors.—ycrj often the stud 
that holds the levar of a ehot-chaiger will become 
loose or be forced from its position. The best 
method to repair it is to remove (he lever with its 
spring and the cutters, put the stud back in place, 
wettbo joint on the inside the charger with solder* 
ing add, and, holding it with the stud downwards, 
put a bit of soft solder upon the joint, and bold it 
over an alcohol lamp until the adder meUs. If weD 
done it will ''stay pot.'’ 

Sometimes the lever spring will not ranain in 
place, but wSl slip out. To remedy the evil, take a 
oommon Berdan cartridge primer, or any other kind 
will do. only take one that baa been used or has had 
the pruning removed, put inside it a drop of solder, 
ing acid and a bit ctf solder, enough to fill it when 
DMlted. it over tbe lamp until tbe solder 

fuM 'Wbsn it has cooled, wet the charger with a 
touch of the add juat where the bend ot the spring 
comes, and there place the primer with the solder 
next the wet place. Hold it in position with a bent 
piece of wire or a strip of steel bent like a loop^ 
Hold over the lamp, with tbe primer downward, 
until tbe solder is melted. £epk^ the spring, sod 
it will be found that it will remain firmly in ita 
place. 

.^rofcen Plunger Nipples.^When plunger mp^ee 
are broken or are lost from the gun, and uoue are at 
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hand to repair the damage, a substitute may be 
found in a common gun-nipple by away a po- 
tion of the cone where the cap is placed. It is 
worth while to save broken n^ples, as they are 
taken from guns with this end in view for their use. 

They caa be aoDealed or tbe temper drawn, and they 
can be kepi ready for drilling for the strikers and 
diUiog over to fit the gun in which they are to be 
lEiserted. The nipple used in military arms makes 
a good substitute for a broken phmgpr nipple, as the 
thread is nearly the same as that of some pluuger 
nipples. 

Bow to Remove Rusted Screws. Broken yippim, 
etc , — SoDsetimes it so happens that a screw is so 
rusted in a lock or other part of a gun, or a rusted 
nipple refuses to atari from its seat, and by lepaated 
trisJs the sides of tbe screw-head adjoining the slot 
ara worn away or the squares of the nipple are 
forced off, and the removal of either screw ornipple 
an almcat ImpoeeibQUy with the hand screw driver 
or nipple wrench. In such cases have a screw> 
driver or the nipple wrench fitted to the lathe chuck, 
aod» bolding the screw or nipple in place to be thus 
Uimed out, move the dead spindle of the lathe so 
lhat tbe work be firmly held in place, with no 
chance to “ give bock,** then turn the lathe by mov. 
ing the fly-wheel with the band, or bold tbe wheel 
fast and turn the work, and, as there is no chance 
for Ihe tool to slip from its place, the screw and 
nipple is almost sure to $e started. If so, it may be 
readily Uirued from ita place by hand. 

CoHterlinp Muskets to Sporting Very 

often old muskets are brought to the gun smith to 
bare the rifling bored out an<l changed so as to pre- 
sent more of the appearance of a sporting gun. E 
properiy worked over they make a gun notverr 
bad* looking, but very serviceable, as they will stand 
a greet amount of abuse and will bear large charges. 

For sbooliog bawlu and keeping corn-fields clear of 
depredators they are ‘‘juat tho thing.” 

After the rifling ie removed, cut off tbe barrel to 
90 or 89 inches in length. Take off the bands and 
throw them away. Cut off tbe stock where the top 
of the lower band comes, solder a rib on under side 
of the bair^ and attach two thimbles to receive a 
wooden ramrod. Bore out the stock to receive tbe 
wooden rod, using tbe thimblea on tbe rib as guides 
in so doing. Fic the red aa in sporting guns. Coat 
a tip on fore end of stix^ where the lower band was, 
using tbe lower shoulder where tbe band rested for 
the shoulder of the tip. Remove the elevating sight 
by heating, if it be soldered on, and fix mtutie sig^t 
by soldering on a bit of brass, or by drilling a hole 
and pulling in a pin and filing to shape. 

In boring for the rod th? bit may strike the for- 
ward lock- screw, and when this be the case float the 
stock so that the rod w'lll go above the screw. 

Bont attempt to chai^ the shape of the stock by 
removing any portion of it, otherwise tlian stated, 
for by so doing the shape and symmetry will be 
lost, and it wQl show to be a botch job. 

To hold tbo barrel in place a loop for either wire 
or bolt must be attached to the barrel a little dis- 
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tftnce back from the fore end, and & wir« orboH put 
through the stock the fiamo as other gung mtule. 
In place of the ^re or bcU a very good plan )s to 
put a short stud on the bu*n:1, and fr<jm the under 
side of the fore end put in a scresv o^ith a large bead, 
like a tumb1er*6crew. In this case it is ncce<saTy to 
drill a hole through the stnd to let tbe ramiod pass 
through. 

Patent Srtech, Bursted. — As the right* hand barrel 
of double muzzle loading guns )$ firod more than 
the other, it somotimes happens tiat the puleat 
breech of thie l»rrel is destroyed or becomes defect^ 
ive. It COD be replaced hy taking a piece of good 
sound iron, cut down one end of it. and cut a Uiieid 
the same as if making a bree<A*pin. After being 
fitted to the band cup it for powder-chamber like 
the one removed, and cut the hook end oft to length, 
klako the nipple scat as given in the article on that 
subject. File the hook so a& to fit tha break •off, re* 
move from the gun, and case-harden. A somewhat 
form id able- looking job to the one who never made 
one, but very easy and simple when once accom- 
plished. 

Brokin rumNera.-^It often bapiiens that the 
tumbler in a lock is broken off where the hammer 
goes on, and no tumbler is at bend to replace H. A 
rvpair may bo made by filing away the broken 
square and filing a groove or slot dow*n the round 
part where It went through the lock pkte. Fit a 
piece of square iron or steel, of tho sir^ of the 
broken square, or a round piece that will make the 
square, to the tumbler by filing away one end to fit 
the slot filed in the round part. Hold it in place 
with a piece of binding vsiio twisted around it, and 

liraze it with spelter soMer or g«xMl dt»ft copper or 
braids, thrn finish to fit thnh;wiimor. 

Another way is to rcmo^'o (he cud whore it goes 
into the bi idle and then drdl a holu ilircugh t)u 
tumbler of the size of this end or bearing ; make the 
pioco to bo brazed on witli 0)ie end to fit this hole 
and put it through far enough ip make the end filed 
away. When fitted, braze and finish. 

When the trigger catch of a tumbler ia broken ae 
is w*orn away, it can be outiioly removed l»y filing 
and a piece of steol fitted or held by a small rivet 
and then brazed. After being finished up and fitted 
to tho trigger, the tumbler can be hardeoed, care 
being taken not to heat it sufficiently to melt the 
brazing materiaL 

Df^crihiny Lines on Brighi Sar/aces. —lAaaj 
gunamitha find it difficult to make pattere cd 
work upon iron or steel, especially after tlie surface 
is finished. Yet it is necessai'y to have the outline 
of the intended form. For instance, if tiie pattern 
of a hammer for a revolver or a gun faamm^, the 
sides of w'liigh are both flat (In fact the hammers of 
many hresch-looding rifles are made in this manoerX 
be requirod to be made on a piece of iron or steel 
that hoB been faced down, the method ia to drill o 
hols for the sciew* or pin on which it turns, thoi 
fasten (he pattorn to the work by driving a piece of 
wile into tlie bole, and, with a sharp acriber, mark 
around tho pattern, which is then removed and the 
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work filed away to the line. If the hammer be a 
bivkoii oi*e, thru cat-B luiifil Im toXeu to have the 
pieies held carefully as they wei'Q bpfore being 
bit>keii. If Uie p.ocva be somewhat small and 
difficult to hold properly, warm thorn over a spirit 
lamp and smsar the sides to be put against the 
blank, lightly with beeswax, and this will tend to 
bold Ihecn better in place and pi‘ovcnt their slipping. 

To obtain a more permanent line and one that 
will show very dHtinctly in all its ti'acings, coat the 
surface on which the line is to be made with a film 
of copper. To do this take a lump of sulphate of 
copper, sometimes called blue vitriol or blue stone, 
it with water and rub over the bright surface of 
(he work. The moist are will dry in a few minutw, 
leaving a surface or film np pure copper. Put the 
pattern ia place and describe the outline. Upon 
removing the pattern the line will be found to be 
clear aiMi ihowiog very distinctly through the co^ 
pery surface. Three or four light rubs with the 
sulphate are sufficient to produce this surface, which 
ie eo very thin that it may bo candy removed when 
the worit is done with a fine file, oi by nibbing with 
a bit of emery paper or emery cloth. 

<aaprsB xmn. 

OvPewvnAjn ter 

OM^nimaiswsr Bb«t 

ftkM* i» 0«sM 

CUUed 8b«t PiB«» M Oums. 

OeoftfiMiv* Ataectf Bdli... • 

CoH*! Pta*o4 Sm 

OooMndvs fiiiie gf Ooape«d«r. . 

T» Mkct Buck SSfli 

Weghkg Mlai. ?eete. Me 

CHAPTER xxrin. 

OB POWDga AKb SHOT. 

To Seiect Bvtk StM.^Tho proper way is to put a 
wad m the muzzle of tho gun, about half un inch 
down, and fit the shot in perfect layers; if this is 
observed, there wiU be no neceasily to try them in 
the cartridge case, os they will bo sure to fit. Duck 
du»( cast from a mould with ninu to tlw l^ ounce, 
will just fit a twelve-bore barrel at the muzzle in a 
choko bore. If smaller shot is required, choose four 
to a layer, or five, and avoid the aizes that come be- 
tween. At forty yards, all these pellets ought to go 
in a 26-inch circle, and the penetrabiou be equal to 
a email rifle. 

Weighing Povder, efc-— For weighing powder 
charges for rifles, Apothucaries' scales and the 
ApoUiecaries' table weights and measures ace 
u^. The table is: 

50 giains, 1 scruple; 

8 scruples, 1 drachm; 

Sdzmchms, l ounce; 

12 ounces, 1 pound. 

Powder is bought and sold by Avoirdupois weight« 
which has 16 ounces to the pound. The table is: 

16 drachms, 1 ounce; 

16 ounces, 1 pound. 

T^e standard unit of weigh b of tho U. 8., is the 
pound , l^y weight, tho table of which is ; 

51 grains, 1 pennyweight; 

SO pennyweights, 1 ounce ; 
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IS ounces, 1 pound. 

The grain, ounce, or pound, Troy, and the grain, 
ounce, and pound, Apothecaries’ weight, are precisely 
the same; but the ounce is diffej^ntly divided. 

The grain weight is the same in both tables. The 
pound Avoirdupois, like the pound Troy, contains 
7,000 grams. The pound Apothecaries, contains 
li»760 grains. 

One pound of powder, Avoirdupois weight, will 
load UO fifty-grain cartridges; 03 seven ty-five- 
grain cartridges; 70 one-hundred-grain cartridges. 

A dram Avoirdupois is equal to 27fJ grains. 

In we^hing bullets and powder in grains, Troy 
weight is used, and 437^ grains are equal to cue 
ounce Avoirdupois. The drachm, Dixon measure, is 
27J grains, Troy or Apothecaries' weight 

COMPARATIVE SIZES OF SHOT. 
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COMPARATIVE SIZES OF GUNPOWDER. 
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OHAPTEB KXXIV 



HldCEC.LAKeOU9 RCCIPtS. 

SMddrtnp.— Soft polder, »o CAH«d. is h com 
position mndc by nidting together two parts tin 
and guo pait lead. If tlio guaaoiith ovor has occa* 
Hiou to aid it, ha will need a soldei fng fluid, which 
10 made by droppbig clippings of zinc iuto muriatic 
acid nnlil ebullition hasua^ed, then adding (otlio 
AC id its oc|u>il In bulk of pure water, although some 
mechanics do not consider the addition of water as 
iieotssarj. 

Clean thoroughly the parts to.be soldmd to- 
gether. then wot th^m with the soldering Auid. 
NcKt place in tiio joinl u thiu bit of the soft solder, 
and sxjKMfl bo heat, the hi.'athig agent to be dear of 
oil. The p]<iceA should be held, pressed between the 
blades of Urge twcosetr, so that when Ute Bolder 
melts the two parts will come directly together. So 
soon as the solder melts, tho work must betakoo 
fi\im the fire, as the eohlering wlU Ui coniplete. A 

little longer exposure would bum the solder and 
spoil the work. 

Ooo4 Soft Solder, -Ocod soft solder is composed 
of equal parts of puie tin and good soft lead. The 
lead from uld tea chests is excellent. Plumbei^' 
solder ia often mads ol lead three parts and tin one 
part. 

SoldertTiff Fivid . — A soldering fluid for jewelen’ 
xse ie made by adding to alcohol alt the chJohde ol 
zinc it will dissoWe. 

Brazing . — This consists in uniting iron and other 
hard^meltlng metals with a braas solder. Put the 
parts together as for soft soldering, lay the bras be- 
tween the pieces or along the upper edge o€ tbs 
joint, if it can be held Tertically, and add a goodly 
supply of puWeri 2 cd borax to act as a flux. Heal 
07or a charcoal Are vUl the brass melts and runs 
down into the joint, then take from lAe fire and 



cool. Before beginning the operation of brazing 
the parts to be put together must be made eoUrel; 
clean, and then freshly filed to brightnoBS. 

To Braze Lugs on (hin reis.— When not pmc* 

ticable to fasten the lugs by means of pins or rivets, 
hold them in place wdth binding w') re. Take a pieoe 
of iron, say 1 inch thick and 2 inches or more in 
width, and make in ii a slot som^ larger than the 
lug to be brazed Lay the boiTel on the iron side- 
ways, end peck up ibe lug so as to lie level, if 
neceasary, Jiiao taking care that it ia on straight. 
Pure copper is szesUent for all kinds of brazing, 
when the color of the copper is not objectionable. 

^artl iSbkfeWwp.— See *'7o Solder Braes,** in 
Chapter XU, which about covers the whole ^ing, 
varying only in the compeeition of the solder for 
different metals. Ths biuss solder there described 
act? equally well for soldering copper, hut for silrar 
a solder 19 made composed of two parts silver and 
one part brass. 

Hard Boiders.^l. A hard solder that b yellow 
and easily fUBibla is made of co|^r, If parts, and 
tine, parte. 

2. To hard solder iron use good tough brM or 
sheet copper, with borax as a flux. 

8. Pure copper, cut in thin strips, with borax as a 
flux, is excellent for brazing iron or steel. 

Allo^ for Adhering to /*t»n or Melt to- 

gether, tin 8 parts, zinc parts, and copper 
psrU. Cleon the iron or st^ file to brightnem 
and cast the alloy upon it. The iron or steel should 
be heated up to about the melting (emperature of 
the alloy. This alloy will adhere firmly to the 
other metal, and as its rate of expansion is about 
tbs same as the iron or steel, under all cirenm- 
staocee, it will never come loose. It flushes up 
nicely end presents a very neat, light yellow ap- 
pearance. Some gunsmiths use it for brazing pu^ 
posee on account of its adhesive properties and its 
e( fusion. It does not make so strong a joint 
u brass or copper, and therefore would not give eo 
'’honest*' a job. 

good quality of sperm oil is undoubt- 
edly the best oil to apply to gun work, especially 
the locks Any fine anitual oil may be as a 
substitute. The oil from the fat of the w*oodchu<A 
or ground-hog b admired by many. Fine quality of 
sewing-machine oil is very good. It must not be 
thinned or **cut** with kerceene or benzine, as this 
redufitt its wearing quality. It must not thl<dtSQ 
with azpoeurs to the cold. 

V^etable oils are unfit for the locks of guiu. 
Castor oU will guru up aud become filthy in the cx- 
Lieme. Oliva oU or sweet oil’' has very often 
Im»h agitated, with common salt, nitric ether, sul- 
phuric acid or hydrochloric acid to k^ep it from be- 
coming r.mcid. Applicoliou of such oil, in addition 
to its bad lubricating quality, will rust and spoil 
work where ^plied. 

If desired to clarify oil. put in a bottle, aay a 
quart of oil, aitd add about half a pound of fine lead 
shavings. In a short time the impurities will cob 
led on the lead, when the darifled portion may be 
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poured off. Let the bottle stand in the stator two 
or three weeks during the process, ud then tUter 
\ hrough Ane white blotting*papei If some portion* 
be found to congeal cold, separate the dear por* 
tioD from the other, reserving the uncongealed foe 
use during exposure of thegunto cold weather. 

GttnswuWs — Diaeolre four oaoces of good 

glue in sixteen ounces of strong aceticaeid by ex- 
pom re tn gentle hsst. This is not exootly • liquid 
gloe preparatioa^it Is only serai-liquid. It may be 
for any length of time desiral, auU. when 
wanted for use, a slight wartnmg up is all the prep- 
aration uscttwary. The goneuith Ande it not only 
very conreoienti in case he should hare occasion to 
use glue about his woodwork, but also very good. 

CHaFTER ri T V 

Ov jQMnie nri QpALrrr or On*. 

TU MosKls OM Qua 

7U MiMk LeaAkM RUt 

Lcedkst aan au.< 

TU ft«MS Lraaiai Mi 

CHAFTilB XXXV. 

ON JiraoiNO THB gnaUTY OK ocirg. 

Tkt M^ual€'LoadinQ »$Aoi* fihin.«In the days when 
(be gull u( Uik diaracter was gtltl lenith, its quabty 
couhl be apprazhnately decided upon by a glance at 
the manufacturer's brand wlikh it bore, but at 
present that rule cunnot be so safely trusted. M any 
of the bouees which built for theuselves a fine 
reputation by the manufacture of fins guns of the 
rDuaalC'loadiog order, hare either ceased to exist, or 
have gone exclusively into the manufscUire of 
breech-loaders, consequently the old brands, thm^ 
they may etiU be met with, are not reliable, In 
truth they are more often dangeroue signs thaii 
otherwise, in oonsequeuco of the fact that ur»crupa 
loos manufacturers not untrequently apply them 
surreptitiously as an agent to akl in working Off 
their bogus goods. It is, therefore, best to give 
brands hot Utile consideration in judging the quality 
of new rousalo-loodere, trusting mainly on penonaJ 
knowledge as to what a good gun should be, becked 
up by thorough teat in all esaea where sueb a thing 
ia uecseaary. 

The man capable of becoming a good gunamitb 
vID require no special rules for his gorernraentin 
this tnalhir. He will know that a steel guo is pre- 
CmbW to an iron gun, and he will be able to readily 
dMteguiah between steel and iron. He will also 
know that a gun finely finished in erery porticular, 
Uf undoubtedly, a better gun than one put tc^tber 
in the rwigh, and bis own eyes will quickly icU him 
aa to the Ankfa. Prompted by these cnnsideratlons, 
tbs piBaaJe loading sbot-gun is tumwl uver to the 
good sense of (be gunaouth for adjudgement as to 
superior OT qualities, leaving him to decide 
upn it, unbiased by any rules that could be given, 
which is the most ratio ool course to pursue, since, 
under existing dnimstancee it would be imj^Msible 
to make rules that would be entirely reliable. 

7%s Mualt loading Ri^.—Tn the case of the old- 
^ioned Eentnckr Hffe, stiD on tbs market in 
limited numbera, eyesight and cest, if necessary, will 



have to be (be main r^iacce d (be gunsmith in 
jodgiDg of quality. The barrel of a first-quality 
gnn of this character is wrought iron, made eight- 
square, and finely finished. The lock is steel, well 
put up, and provided with double or set triggers. 
Ibe stock is either black-walnut or maple highly 
pobsbed and oil-finisbed. Tbo boro is given as per. 
fed a degree of finish as iron is capable of taking, 
sod the rifiai aro lUieply-cat and OhCirely regular ail 
the way through. Tbe s^^ts are made with great 
care, some of the finest guns having an elevating 

bind-aig^t to be changed for long or short zaoge 

My, for dOO or SO yards. In some of the older made 
guns tbe foreaighU are silver, thong;h os a general 
rule they are made of some kind of white metal 
compotti^ not ao liaUe to glimmer as eilvet. Tbe 
tube-cylinder haa a vent screw* in tho end of it, which 
may be taken out for the purpose of working in 
powder in case a ball should have been accidently 
pot down without powder, which accident, without 
tbia proTlsion, would he apt to nectfsitate aa na- 
breeching of the guD. Hie barrels are of different 
lengtho, naguig from dS to 40 inches, aud tlie siae 
of bore is equally varied. It is usually estimated by 
the uuiitber of round bullets a pound of lead will 
cast to fit it, as SOO [smallest bore), 175, 100, and so 
oo down to 50, which is consider^ the largest boro 
10 common use. Tbe weight of tho gun complete 
usually ranges at from six to twelve pounds. 

A stoehbarrel hfie made on tbe Kentucky plan 
may be met with occasionally, though not often. 
Tbe rted barrel generally adds about five dollars in 
coet over that of the iron barrel finished in the same 
way, and is supposed to be at Imst that much better 
on account of lea liability to wear and roughen 
in tho bofo. 

Tbe muxale-loeding rifle of more modem style 
differs very nuUerlaJly from tbe old Kentucky rifle 
in msbj respects. Mr. Barber, in his Crack Shot." 
says of it that so many changes are constantly tak* 
^ ptsM, and opinioDS are ao diveraiAed, that H is 
leaUy difficult to state what is tbe prevailing styte; 
but he is of opinion that a barrel of from thiity to 
thirty.four inches in length, with a bore from tbiriy* 
«i^t bnndreUu inch to f nty f our hnisdceths inch 
will be found to answer best for general jiiiijNiesi 
If for aportmg purposes exclusively the bar^ onyht 
to be a little shorter, perhaps, though he hehevet the 
groat hunters of the plains mo rifiee with barrols of 
from thirty five to forty uicbee in length, and of a 
cabtre ao small as to enable them to make sixty 
round balk) out of one pound of lead. 

But, still adoptiog Barber, it is very difficult tc 
lay dowu parUuular rules as to what a mualo-load- 
ing rifle of modern stylo should be, as marksmen and 
gnoDDakeis are both whimsical, and each has his set 
^MS and notions concerning the matter. Some ad- 
vocate a long barrel, while others maintain that any- 
thing beyond thirty-three iucbee militatce against 
goodsbooting. 

There are many prominent wtablishmentB en- 
gaged in the mamifacturo of modem w m 
nfiee, some of them carrying splendid reputatiooa, 
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beoca in this cm« a good, deal of relinoca can ba 
placad upon brands. For instancef shoold a rifle be 
Man Qiarkdd to Wesson, it is a guarantee of a good 
guQ, far tbe reputation of the manufaciurer ia worth 
too much to adroit of riskiDg its tarnish hy putting 
upon the market goods bearing his brand that am 
not full; up to ail that is claimed for them. 

And now that reference has been mads incidentaOy 
to WeeaoQ, a description may as well be made of 
some of the peculiarities of his muzzle-ioading rifle 
as preaentiug a fair sample of a first *clsn gun of this 
or^. And to do this under (he best of authority, 
reference is made to Mr. Chapman's book on the 
Kfle, which is gensruUy accepted as a etafidard 
work. 



Refemog to the Wesson muszle-loading rifle, Mr. 
Ohapmao says that the barrel is made of coat steel, 
not highly carbonized, but thoroughly annealed in 
an air tight oTeiL The length of the barret ia two 
feet eight inches when the loading muzzle is off. 
Outride, ibe barrel (apen a little from breech io 
muzale, the difference in diameter being one fourth 
of an inch. The barrel is not furaUbed with a rib, 
except it be that the short tube at the breech can be 
called a rib, the peenharity of stockmg doing away 
with the necesrily for a tegular rib. The gun has a 
patent breech, which is made of iron case*hardetkOd. 
It Is joined to the break*off by the old-fashioned 
hook, with the addition of a h^-lap joint, secured 
by a square- beaded screw. Such a m^e of fasten* 
log the barrel destroys the neceerity for wood for 
ward of the breech, and gfres a peculiarly elegant 
az^ strikiDg appearance io the arm. The loading- 
mucrie is put on by means of four steel wire pine 
about on^ightb of an ineb in diameter and three- 
eighths long, and the holes for these pins are located 
as near the outside as possible 
The gTOOves of this rifle are cut with a twist, 
which turns the bullet once in three feet kIk inches. 
There are six grooves, and the spacoe between them 
are left entirely square to the interior surface, pre- 
senting a kind of dove- tail appearance. The grooves 
are not quite so wide as the spaces between them. 
The breech is furaiebed with a vent or breaUung 
hippie, about the diameter uf a common pin, and 
with platinum. The Lo<^ has back*ad»oci> 



fumisheJ with a single set. Tl>c stock is of black 
walnut, nuulc as eti night tis piibsiblc. It is fur* 
nishbd with a paicU box. ami also a small box to 
coutain a wiper, which can be attached to the end 
of the ramrod. A globe sight ish.Kod into the stock, 
just behind the break -off, wTiile n bead sight holds 
position at the iuuzzli!-cnii of the barrel. The 
weight of the gun complete is ten pounds. 

Of course it will bo dearly underst«>od that this 
deeciiptioQ is not otfer<vi as c»f (lie best muzzle- 
loading vifie mode, but nioiply betaii<% it happened 
to be convenicat to make. Tl>ere are. doubtless, 
othi r >;una cqu«L: ly a.« goo<l, and a prefeienco of one 
ova* the other, in all probability, would have to be 
1 x»m of cifcu nisutnces, as something peculiar in the 
tossces or reqrriienibiiia of the person by wheen the 
guu w *03 to be used, or in the particular line of use 



to which it ivos tu be applied. 

TTte Bn^ft-loading Shot G-un — C«loan tells us 
that, in judging the quality (>t sv hmoch-loader, 
tliere 01*0 other things to be taken into con side rati cm 
Iwsidw^ the mere sliotding of t\w gim. First among 
these is i^ safety relative to tho |ioieoii Ui^ing it. 
There is more mochinciy and compUcatiem al>out it 
than theie is about the muzzle-U'atlcr, and to tlmt 
extent, if not made upon sound pnndples, and pe^ 
fccUy well mode, it b more daugetous. to say noth* 
ing of being Ji*i»s durable. 

But the principle must be a primo consideration, 
for, if a gun, no m alter how well luaOo, is con- 
btruded with a working movement which preseola 
great strain and great friction, it must speedily wear 
out- Even the beat breccli- loader, with the soundest 
known action, must wear out 900 ucr than would an 
arm of less compheation, because some peculiar 
atrain and friction cannot possibly be avoided; hence 
the great importance of passing judgment entirely 
favorable upon only the Ijest. 

Hi 6 flret thing to decide upon, then, ie the princi- 
ple upon which the gun works. No special rules 
can be given to govern in the formation of this deci- 
don other tbau that simplicity is always worthy of 
favorable coosideratioii— the greater the simplicity 
the better, provided it works to the fuU accomplish- 
meat of all the ends desired. Next to simplicity 
may be ranked durability, and next to this may 
come in good shooting and safety. These last two 
consideration are put as third and fourth, when 
many peraone would bo i&cUned to rank them as 
second and first. Why this is done is because many 
of the moat common guns are safe enough, so far 
as that is coQcernMl, while not a few of them shoot 
very well fora while. 

fiome most exiellent shooting has been done with 
extremely com mi m guns, working upon a principle 
so complicated and so imperfect as tr> render it im* 
possible for them to remam in order beyond a com- 
paiatively short length of time. 

The English manufacturers, of good reputation, 
take great pains with their breech -loading shot* 
gum; hsnee, until within a very few yseuv, English 
guns were considered entirely superior to ihoee of 
American make, but now it is acknowledged, even 
by the English people, that in America we put up, 
at least, some guns that have no superiors. This 
last named fact has somewhat destroyed the wrigbt 
of English brands with persons who are looking for 
a gun of the very Im rL quality. But the advance 
on the part of American gun makers is not the only 
ching that has worked against tho reputation uf 
English guiK for being eminently the best. The 
gun-makiog bus;ne.<^ of Belgium has seriously in- 
jured the general good name of English guns, just 
as the watch- making business of Switzerland has 
injured tbo good name of English watches. For 
instance, Li^c, in Belgium, is almost literally a city 
of gun makers. It is oltmated that there are now 
more small fire-arms niade i n Lioge than In all the 
rest of the world put together, though Leige gets 
credit for comjKimtively few of them. The differ* 
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«nt parts are manufar.tnred Ibere, an<) shippwl to 
otlter coURtrieij os gua makers* materials, where the/ 
ai^ put togeLher and braaded with ihe oaine oi a 
maker who really playid no part whatever in the 
making. In Liegu each manCiiciunQg house wde- 
vtited to the maiiufa^^turc oC bat a single |«n, 
knowing nt.ihing whatever of the other pans man - 
ufacturml atoth<)r establishment?. Asar^ult the 

gun made oi Liege materials ia simpl/ a patchwork, 
and hence could sot poaeibly be eo reliable as a gun 
whoae every part is made in \ho same eeuUi^hment, 
and onder the eye of the same general supefiotend< 
got. Kn gUnd baa gone largely ioto tbe putbmg up 
of theao patchwork guns, simply for the nmen 
that the can buy the Lieire meteriala mu<^ 
cheaper than she can make them at home This 
cbeapsess is doe to the inferior mate rials used by 
the Liege raaoufacturets, aod to tbe extremely low 
rate of wages in Belgium. It is asserted, upCA 
good authority, that the Eoglisb maoulactuier** 
gal his hiiished matenals from Liege, paying 
regular Government duty, and put together what 
would appoar to be a fair (quality of double-barrel 
bfee^-loading shot*guu, at the cost of aboot seven 
d<^lan. Awl he does it, giving tite gun io the mar- 
ket under hla own brand, ot lurreptiiiously under 
that of some other house known to be more reliable 
than bis own. As a oonseqaence, Sngliab teputa- 
tion is sadly injured as reg:ards the busioem of 
making the best guns» and gunscokha can no longer 
trust to English brands as a sure guarantee of 
drat-cUaa quality. Of course there are some Ing* 
lish maoulsciurers whom it will always do to trust, 
provided one knows io a certainty that the gun is 
really genuine. 

If that patchwork game » played in this oountry 
at ill it is cm a small scide m yet, and is confined to 
the cheapest gunn. A gun from any of our promi- 
nent booses is quite •iure to be as represented v and. 
until tbe guostojth Iwcomes so familiar with all tbe 
roquirementa of a good gun, tbe maker’s price may 
be taken ae a pretty aafe rule by which to judge of 
quality. Bach maimCacturing house Is apt to haro 
Ua guns graded, and priced aocordingly^the bighw 
the price asked tho better the gun in every case, for 
It b os much the desire of tbe prominent manufac- 
turer to make a good name as u is to make s good 
gun. 

Of course this rule can only be considered entimly 
safe in case where the scale of prices has been ob* 
tainfld directly from headquarters. Passing through 
half a dosen or so of middie bouses might work 
important dianges from the originaJ price list. 

Where noue of these mles ran be brought to bear 
U is but natural that the inexperienced gunsmith 
should turn to his MAKtAt for ^ in forming judg- 
ment upon the quality of the gun. A few general 
ideas may not be out of place. 

AH tbe movements of actioo should be smooth, 
and all the joints shmild fit to perfection. The locka 
should have due considetalion. When the hammer 
is drawn back H ahould come with tees and hew rv' 
aistaoce as it nees. vUt twrsa when tbe hamroer 



is lei down, exerting its greatest power immoil lately 
00 reaching the nipple or flriog*pin. But this Is* 
ctaaae and decreeee of power ^ould be extremely 
gradual, B^nd not greaL Throughout the mo vemo nt 
there should be a sieadmess and frecDeae, or, as 
Gioan says, an oibsees, which when once resliaad, 
cao never afterwards be mistaken. And when by a 
regular pressure upon the trigger tbe hammer is ex- 
pertly raised aod lowered in rapid soccessiOD, Che 
locks ehotdd emit a clear ringing sound at the whole 
aod half-cock with the resonance and regularity of 
beats in muitc. Wba eacn beard, this, too, cao 
oever afterwards be miftaken. Tbe locks which 
perform to perfection under the testa mentioned 
are techucally said to '^speak well** 

Tuning from the lock to the lever, the latter 
shoold close with such ease ae not to require any 
particular exertion of the wrist, and wh^ d«wed it 
should hold with tucli a degree of firmness as to 
place safety, while discharging Lhs gun, entirely be- 
yond question. Tbe wedges of the action should 
be foUy and squarely set in the lump. 

If a pin gun tho pin should fit in the hole with 
nicety. If too tight, ths barrels m^kt not cloee, or 
ths pin might be held b^k io su<^ an extent that 
the cap would not he exploded. If too loose an un* 
necessary ewap# of gas jt (he discharge would be 
una%*oid^he. to the discomfort of the gunner and 
the weakening of the shot 

If a osntral fire the plungun should strike the 
centre of the cap unvariogly. The hammer should 
come upon the plunger with a blow— not a mere 
push. 

The countersink of the chambM. and the length 
and breadth ct tbe action bed, should be closely ob* 
served. Tbe countersink should be cut clean and 
deep enough to take tbe rim of the cartridge with- 
out leaving (be slightest project ion ~slss Uie gun 
will not shut perfectly. But if, on tbe contrary, the 
eoemtersink be too deep the cartridge comes bai^ on 
tbe tveoch before the chai^^ noakea its exit, which 
in^r^mnft ths locoil aod reodets accuracy leas cer- 

Hie central fire sinkers should not be too short, an 
imperfection which might cense the discharge of 
Lhe gun while cloung it On tbe other band, they 
should not be too long, as that would interfere with 
the free motion of tbe gun. In the case of a pin gun 
the pin should invariably stand in exact line with 
the hammer, otherwise the blow would be apt to 
bend it, and the chanoes for exploding the cap would 
be less certain. 

These tfiould be no cr evtcee between^ wood and 
iron. If any neh crevice exista between the stock 
and the false breech it is likdy that the wood was 
green when put up, which would settie it that the 
gun was not the work of a responsible maker, for 
no fudi perKRH wiwld work inperfectly-eeaeoaed 
wood. 

The extractor of the central fire should never be 
permitted to escape the closest scrutiny Tt should 
work without the ilighteet hitch, aod its atms 
should enclooB about ooe-baU of the cartridge rim. 
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The couoteraink should fit the rim preciaetj, io order 
that there ma/ be do sUpplog. 

77^6 Breach- Loading JUJU . — Most o£ the rulee rag- 
^ted &8 in forming judgcneat upon the quel' 
tty of the breech-loading ehot gun. can be trusted ae 
baring with equal force in case of the breech -load- 
ing rifle. The makers of brcech-looding riflce in the 
United States haTe won for themselvea a noUe rep> 
utatkon throughout the world; and, to be perfectly 
plain, there are very few unreliable manufacturers 
to be met with among them. As a consequence, 
there is not much risk to run in passing judgment 
upon a breech'loading rifle of American make. The 
first thing to decide upon is the prmcipl^ if there 
is a preference in this direction. Such decision 
brings up the gun of some particular maker, after 
which the road is easy enough— the price eet upon 
the grade of gun by the maker, may always be ac- 
cepted as a dear indication of iU Quality. 

In referring thus to American riHee the idea is not 
advanced that good guns are not made in other coun* 
t)ies--such a position would be going wide of the 
truth. There aie some gunmakers in England 
who turn out thp finest rifles that the world has yet 
seen, and the moat costly. They are models of per- 
fection in every particular, but when the l>est shoot* 
ing is ascertained it is diacovered that they hare not 
proven themselves superior in that resp^, to the 
more substantial (generally speakiug), but less finely 
finished and loss expensive guns of the American 
makera It is this matter of a really good rifle at 
comparatively low* figures that haegivoo the AmoH* 
can product such ao enviable reputation throughout 
the world. 

Then there is another reason for favorable men- 
tioa of American n flee in cases whsre the quality of 
the gun is to be judged - there are fewer chances for 
meetiDg with counterfeits on American guns than 
there are on guns of foreign jsake. Hers the gun- 
maker is eo deeply concerned in bis own good name 
that it would be very imsafe to attempt running a 
** bc^ua " upon him '-he would trace it to the ** last 
ditebJ’ Kot so in case of the English maker* - 
having no direct interests thrown all over this coun- 
try like a network, as have the Am^can makeis, 
he would, ill all probability, never bear of the Ix^s 
gun branded to him and sold on his good r^putatton 
for many times more tha:i it was really worth. 

la case where there are no means of gettiog at the 
quality of a rifio from the grade aflived and toeta 
inailo by a responsible maiiufaotujer, the gunsmith 
will of course be forced to fall back upon his own 
resources What those are we need nor state. The 
gun must be subjected to a most critical examina- 
tion in every part, in obedience to rules laid down 
for examining breech-loadiugshctguiL?, aCIcr whidi 
its shooting quaiitios must be thoi*oi>ghiy tc?<ied. To 
Qo botch at the business con. be trusted the shooting 
test, if it be wished to decidu wiioUicr or not a cer* 
tain riflo can bo rccom mended as being of first-class 
quality — the work must be performed ai the hands 
of an expert, and it miist bO' continued until is se- 
cured unmistakable proof as to how the gun shoots. 
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When a man buys a good rifle be doos it in the ex- 
pectation of bucomiug the owni^r of a gun qualified 
la shoot well, and, no matter how perfe-t it might 
bo ill all other respects, the slightest deficiency in 
this particular would be suro U> Tvuse a high degree 
of uncom promising dissaiisCaction. 

CBaPTSRZZZVI 

<ht Dora m Rns. 

n* CM Kaatudej Riile 

OcMnl Dinetlou 

M.Hud .. 

Rest BkoMkfig 

CHAPTER XXXVI. 

CK USING THE E1FLE. 

TKe Old Ktntu>cky RijU. — Th^ old backwoods 
hunters who used the long Kentucky rifle, had 
really but a very imperfecL idea of capabilitios. 

gun was provided with a hind and a fo re sight, 
tbs Utter a ** bead located near the muzrio and ris- 
ing but little above the rommon level of the surface 
of the barrel, and the former a small venical plate 
set in the barrel a short distonr»» in advance of the 
lock, and containing in the centre of its upper edge 
a fine sUt through which to lock at the 'bead ** in 
the att of taking aim. The hind -sight stood fur- 
ther above the liarrel than the fore sight, but why it 
eo stood was something about which the owner seU 
dom concerned himself. Of course the gunsmith 
knew It was for the purposo of setting the " aim’* 
below the starling line of the bullet, in order that 
the natural curve iu its flight m.ghl bo accomrao* 
dated, but thb was usually a secret of ikie guu- 
smiths wlucb nobody oaied to possess The ^ight 
was immovable, could neilhtr be raised nor low* 
end, conbequently the gun could not be evl.tptod to 
circuDUkmces of lung or sheut raiigt>. The eleva- 
tion of the sight usually crossed The line of vision 
and that of the flight of the bullet at about one 
bundr^ yards distance, hence tbo ahcK>ting at 
shorter range was apt to be a Little too high and too 
low* at longer lunge. At Cwwhuiidi'cd yacdb it woe 
merely aocidencil, though the ImJlet struck wiUi a 
degreo of force appanmOy tmabatr^d at that distance. 

If the hunter killed his^'auic at two huudr<ud yards, 
ho did it by aiming a few ft-el too high iur a Sight " 
at one hundred yard®, consequently he neiver Khot 
at Uiat distance «> long as thurc was a pruspect of 
being able to creep nearer. And yet, with the right 
kind of elevated sight the gun would have been 
equally ad effectual ut two hundr&d yards as at one 
hundred; in truth it would have been good for four 
and perhaps six hundred yards, but the old hunter 
had not ao much as a dream of any such thing, but 
went cieepiug about throu^ the woods cndca'voring 
to steal upon bis game, unconsciously carrying upon 
his shoulder an instrument that with bo simple a 
cxmtrivance as an elevated sight of proper grade 
might ha VI- brought it dowu almosti as tar os the 
eye could have seen it. And the game well knew 
the Limited capacity of his gun, particularly tbo 
deer, whic^ would frisk oft to the distance of about 
three hundred yards and there stop, turn around, 
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stamp thair f«et and ' whistle ” at him in apparent 
deruion. Ah ! that he had understood the real 
capatnlities of his ^n, and had suddealj invented 
and applied an elevated or long-range sight made 
after some of the approved modem plans^ how be 
would ha VO a^stoniohed ihem ! 

In those dajs of pioneer life in the StaUe now no 
longer on the frontier, matoh shooting (it was 
not called tat^t ahootlngi th^) was always con- 
fined to a certain distance, eiztj yards off-hand or 
one hundred yards with a rest. The m&rksman was 
permitted to take his own choice of modes. Shoot- 
ing matchea’’ were Terr common iu those eartier 
timee, usually for beef. A fat ox was put up to be 
shot for at so much per fihot» something on the plan 
of the tnodom rafRe. When the amount asked 
for the animal had been made up. the ahooting 
commenced. The best shot took first choice, which 
was one of the iiind quarters of the oz, the second 
best took second choice, which was the other hind 
quarter the third beet took third choice, which was 
one of the fore quartere, and eo on to the fifth 
choice, which consisted of the hide and tallow. 
Happy occasions, indeed, were tbcee old * " shooting 
matches,” and splendid, Indeed, was some ol the 
shooting. A regular attendance upon numerous 
target matciies of more modern times, with all the 
modern appliauces, in the hands of marksmen with 
national repotations, has never ah own us bettw 
shooting at sixty ys^s, off-hand, or one hundred 
yards with a rest. 

Gtnsrai i>i>ecffcOas.^lifr. fid ward 0. Barber, au- 
thor of the ‘‘Orack Shot,” says the greatest care 
and nicety is required in loading anj kind of rifie. 
if we desire to have it shoot with accuracy. A few 
grains too much or too little powder will alter the 
range of the bullet, and the bullet itself, if not 
placed In the barrel exactly nght, In the case of the 
mumle-loader, will come out at an imgular angle, 
and. instead of going straight to the mark, will be 
turned sideways. This trouble is avoided by the 
use of a " starter,” to be had «it any gun store. 

Supposing that a young man hae just poaseaeed 
himself of a rifle, but who knows nothing uf its use 
savo such information as he has been able to gather 
from mere theorists. makes choice of a suitable 
place for taking his first p radical lesson, where 
there is no danger of iiiflicting harm upon disinter- 
esied persons. He puta up his target and steps off 
fifty yards, or it migiit be better to measure it ixwre 
accurately then by stepping. 

Suppose tho gun to 1^ .i first-rlass modem tmiszle- 
loader. The target is now ananged ; proceed to 
load. Grasp the barrel of the guu ns?ar the muzzle; 
turn it round so that the lock is outward, then pour 
from the flask the proper chaise of powder, using 
the charger which the guntnaker has f uruish^. Be 
sure that the charger is exactly full— no more nor 
less. Pour the powder gently down the barrel, 
holding the Utter upright so that none of the powder 
wiU lodge in the grooves or rifles. Get ready a 
“patcli,” which has boon previously prepared by 
oiling on ozkS side a piece of flne but substantial 
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linen with sperm oil such as is used for sewing ma* 
chinre. and cutting oub w'ith a “patch -cutter," 
always to bs had with a new gun. Place this patch 
over the muzzle, oiled side downward, and then set 
the bullet perfectly straight and true in the muzzle, 
and with the '-starter” press it downward two or 
three indies, using the ramrod to force it homa 
ATOia tba common error of “ ramming* home the 

buBet, for two reasons: firstly, because the bullet 
being jammed on the powder meals and grinds it, 
thereby depriving it of a portion of its strength, and. 
secomRy, because injury is done to the face of the 
baD, whidi works against its taking a perfectly true 
and accurate flight. Tho old plan of making the ram- 
rod rebound to prove that the ball was homo, as men- 
tioned in anoLher chapter, was wrong. Nothing 
more than a moderate pressure is neceasary, and if 
you are nci willing to trust to this a mark on your 
ramrod, to come exactly to Uio muzzle when the 
ball is entirely down, will alwaya tell the tale. Kow 
place a cap on the tube or nipple, wliich is, doubt- 
Wes, full of powdor, and the shootlst” U ready for 
operatioDs. 

Tbem are two modes of shooting with a rifle: off- 
hand, and with a rest, as has already been inti- 
uated. Chocee the mode that suits best, and begin 
pnctioe. 

Of-Mwid fiAoofinp.— Barber says the position 
which should be choeen for off-hand shooting la one 
that admits of a good deal of discussion. There is 
great difference of opinion on the Bubject, some good 
shoU coatcuding th^ they never could see any dif- 
ference in their shooting, whether they were iu one 
position or the other ; while others maintain that it 
isabeolutely necessary to good shooting that certain 
fixed rules should be adhered to. There are three 
recognised methods of firing, vis., the British or 
Hytbe position, the Swiss positicoi and the Amari' 
tSD posit) OB. In the fi»t named, the lifleToan 
stands perfectly erect, head slightly bent forward, 
feet at right angles to each other, the left advanced 
about Iwelre inches, the right arm raised well np. 
the left hand advanced so as to take a firm yet easy 
grip of the riiie^ the butt of which is to be preesed 
firmly agains the right shoulder, the right hand 
gresplag firmly the smsD of the stock. Captain 
Henton describes the second methcMi, or Swiss posi- 
tion. by stating that no partionlar manner of placing 
the feet is required. The whole body Is kept pe^ 
feoUy ripd, the chest expanded ae maohasposaiblA 
Bgaiut which the left elbow is allowed to rest. Uie 
rifie being held with the left hand as near the trig- 
ger guard as 1 1 can be placed. The Swiss rifles have 
a kind of handle provided for this purpose. The 
upper part of tbe body is thrown back. Before 
firing the Swiss marksman inrariably takes a long, 
deep inapiretion. which be holds until the bullet has 
left hia rifle, when he Izeaks the anspenBion with a 
loud grant of Batisfaction if the shot happens to 
please him. In the Americas position, to draw 
again from Barber, the legs are kept iride apv^ 
body £dl^tiy bent baoki^ard, the left shoolder a 
litdebaok; with the left band he greape Che rifle 
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out, bringing the arm ZLeftrl^* under the 
•o M to form % eapport ; the right arm is thrown out 
iqnare, rimilar to the etjle adopted in the EnglUh 
poeltton. The bntt of the rifle is not pmned agninet 
the ahonlder, but in (he hoUcw between the Inoepe 
CDuide and the shonider. ClereUnd pr^sm 
method to that of the English, but Barber does aai« 
na be considen it more conatruioed than the other. 

But, of couree, great men most differ \ the world 
could not get along all riglit were it otherwise. Tho 
matter of method had beet be left to stand ae a mat ' 
ia of taatOk or of feeling as to convenience to the 
markaman. as very good shooting has been done 
th rough all of them. 

Haring settled this point, bring the rifle up care* 
fully into position, the eye being steadily flaed upon 
the object to be fired at; slowly raise UkS turret until 
the s^te and the object are in direct line, aod tbe 
instant that this condlticm is fully apparent press 
upon the trigger, still keeping the eye steadily on 
the mark. 

It is always best to hold the breath at the instant 
of Ariag ; and in pressing the tngger the forearm 
abne should act, the arm and wrist being station- 
ary. No other movement of the body or any o>em* 
ber thereof ehould take place between the time of 
securing aim and discharging the gun. Tits aim. 
should be quickly taken^ long dwell, with wab- 
bbngB on and wabUi^^a off the mark is apt to do 
more harm th>ta good. On this point Frank For- 
lestsr says: **Thou|^ it is nei'aasary to get a sure 
sim before bring, it is not necessary to dwell on it 
before doing bo. Every second between having 
taken true eight aud the giving fire is a second lost, 
or worse than lost; for the longer the rifle is held to 
the face, the greater the teosioi. of thu muedes and 
nerves, and the likelier are both to shako and give 
way. The fli9t true sight is always, with all fire* 
arms, the beet eight, and a quick bhot has ae mucli 
or more ad vantage over a slow shot, with the rifle 
as with any other w'eapon.'* Barber says he con< 
eiders the pull of the trigger a very importune eoa> 
Eidsration; it should not be toe slight, so a» to gu 
off almoet involuntarily, nor so harvl as to require 
force, bub so that, by a gentle pressure, commenced 
at tbe moment of taking aim, the slightest extra 
squeeze will cause the hammer to fall at the very 
instant when the aim is perfected 
lUst Shooting.— It the old-fashioned backwoods 
hunters shot with a rest at all that rest had nothing 
complicated about it, being usually only the side of 
a tree The rifle wae brought up against the side of 
a tree and pressed there with the left hand, which 
held it pretty much after the plan employed in the 
Ameri<an method of off * hand shooting. If tbe ob- 
ject to be Ared at was occupying an eU^ated posi- 
tion, as a equirrel among the branches of a neigh- 
boring tree, this kind of rest was a very easy and 
good one, but it was not so easy where a horizontal 
shot bad to be made. In matoh* shooting with a 
test the moet common plan was to lie up<» the 
ground, face downward, somewhat in the natural 
position of a swimmer, and put the gun out in fron^ 



ite QUJStle resting upon a email Ic^or block of wood. 
These plans are still mure or less in vogus in all 
r^kms where the old-style Kentucky ri^ remains 
in common use. 

TtiO most popuJitf modem rest, according to Bar- 
ber, is to have a bench made about three and a half 
feet long und ten iucod^ wide, with four stout legs 
standing out at considerable angle. The height 
:diDuld be jUwmt level with thi* hreasi wh<*n niutiig 
down. At one end place a atoul ]>iece of wood 
about Ave or six inches high, crosswise, wi<h 
notches cot In it to lay the barrel in It should I e 
well covered with cloth or some other soft material, 
and should be securely fastonisd to tli <2 bench. The 
end of the bench nearest ths shooter may be hol- 
lowed out a little for the breast to fit in. This is s 
rest tor target shooting — it would not be well suited 
for the hunter to carry around in tbe wcode with 
him. of course. 

Tbe same authority teUs bow to make a cheapet 
rest, by tying three moderately stout sticks together 
near the top, and then throw-ing out the otiiei* ends 
upon the ground after tbe manner of the feet of a 
tripod. Place your coat in tbe crotch formed at the 
top to Nit joor rifle upoo^that Is all there is 
of it 

Having daddad upon the kind of rest to be used, 
tbe question of rest -ahcKriing Ib settled, aa everything 
else is performed tbe same aa in ahuoling off-band. 
Uoat modem aportemsn object to reet'shooiing to 
soch an extent that no aitiflclal rest ia admitted at 
their target raatcbea ^teir reasons for such objec* 
tiona are that a net ia an inconveDient arTangenksnt 
that could not be employed either in war or field - 
sporia, at^ bvnos, people ought to learn to shoot 
well without it. And they do, but in many iA' 
stances they shoot with a rest at last, making one 
of themeetvss by lying upon the ground and shoot' 
tog off tba knee or some other pai’t of the person, 
or by setting the elbows upon the ground so as to 
brace with the gun ns permanently as any artiflcial 
rest could possible be. The methods employed by 
the noted marksmen, Messrs. Fulton and Bodine, 
were ot this character. 
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CHAPTER XXXVn. 



Olt UBmO THI aEOT-On9. 

Bom Shooters . — Every man who usee a gun at all 
will feel an ambition to use it skillfully, and when 
be Anda himself falling short of his a.^irations he 
will ap]^ to his gunsmith for instructlous, for the 
gunsmith is expected to sot the owner all right as 
well as hia gun. There will be some difference in 
results to the gunsmith, however, tor when the gun 
gets out of Ax, and the gunsmith repairs the imper- 
fections, the owner expects to pay forservicps ren- 
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iered, but not ho with reference to himself. He\¥iU 
expei;t the ^nsmith to spen<I aa hour or so in tell, 
ir.ghim how to shoot, but it wUl not occur to him 
tViat time is worth Ine same in dollare and cents 
it a.? w© may, licnee he will never thinir of 
•I ndering the slightbst remuneration for the time 
• ousam^ii in giving him instructions. W© have 
ofi>>n thought that a chapter in some book telling 
.» limit ill tner© is to tell the novice on the subject of 
li' noting wGuld be worth a gr«at deal lo the gun- 
'.inich, as ho Could turn it over to his inqulfingcos- 
I miefs and go on about liis work, leaving them to 
sift out from the ‘ black and white” the inform, 
at ion dwireil, taking their own time for it, and 
•ligestiiig everything in accordance with ihetrown 
notions. And right Ijcre, it may he remarked, m a 
proper place to put in just such a chapter, which is 
'um© without further preface. 

Some popular writer has said that, like the pewt, 
the firat-class shot with a gun, or the ‘'dead shoC** 
as he is often called, must be bom such — be cannot 
be made. Good shooting is a /ine art, and in none 
of the fine arts can perfection be acqoired where 
ihero docs not exist a natural talent, or natural 
i-apactcy, if the term be better. Any man wHh fair 
calculation u:id a reasonably good mechanical ere 
may, by practice, become a rery passable shot, but 
without tliis pocuUar natural requirement, which 
].o oue c.m clmrlj explain, it will be impoeeible for 
him lo evi*r excel as an expert marksman. 

It is not ofiNu that a real horn shot is met with — 
they a;'b aUint as scarce as true poets and true 
painter^. When one does meet with him one scon 
xn<m*8 liini, if tliore in any shooting going on, Per- 
hapd he is at hie first shooting match, He does not 
know himsHlf as a shootist,” possibly. Curioeity 
alone, it may be, prompts him to try a ehot, so be 
taken the gun, and wholly without study or previous 
©xp<*rienc©, biases away, and, to the astonishment 
of all prusoat, shoots almost to perfectiim. It is in 
him as a gift. Some peculiar balance in his organ- 
isation is the causa of it. and it is folly to be envious 
even in Uio li^aat degree, Nor is it Worth while to 
despair berouse such a peculiar balance of wganisa- 
tion did not happen to fall to * ‘ our ” lot. If there be 
a wish lo suoceed, a little patient study, indostry 
and practice may $ooa bring the “shootist^ up to 
the average at least, and that will leave no raaeon* 
able cause for complaint. 

How to Shoot — rhia pjtrt of the subject need not 
he brought down to the simple operation of merely 
diKrh^rging a gun, for it is supposed that every per- 
son with common sense, and old enough to handle a 
gun would know how to discharge it when loaded. 

What 19 meant, then, by “how to shoot," Is how to 
shoot well, and to enable any one to do this, ono of 
the most important requisites lies in taking aim on 
the object at which is expected to be shot. Most 
young gunners close on© eye in this operation, 
which, according to the best authorities, is entirely 
wrong, A man will learn to take correct aim with 
a shot-gun much sooner by keeping both eyes natu- 
rally open than hg will by holding one dosed. Once 
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got in the habit of shooting with a closed eye, it 
will be found a most difficult habit to break up— the 

‘ hkUng eye ” will "close up " just as the finger » 
being pressed upon the trigger. And with that 
“closing up" is very apt to come a deviation of the 
gun from the line of correct aim. 

Some yean ago Mr. l>ougalli in his "Sbootiiig 
Simplified" advaDced many strong arguments in 
favor of shooting with both eyes open, basing them 
upon correct science. He says the person who takes 
aim with one eye closed has robb^ himself of half 
his Tision. The singb open eye cannot see the 
whole of the object at which it looks, but only a 
part, Of one side of it. Then, it requires the use of 
both eyes to see and calculate distance correctly. 

One eye may ootUne a thing, but it for the 
employment of two eyes to give it a perfect per- 
spective. 

When an object h hastily caught within the 
range of both eyee, the sense of vision is instantly 
assured as to posHion of the object, its distanev^ 
from the gun, and, if moving, the rale of speed at 
which it is gdng. By a tnenUl operation the brain 
is promptly impreesed with all this, giving confi- 
dence and, coosequently, calmness. Here the main 
point favoring success has bcco attained— <aknneea 
and a strong belief that the shot is going to succeed. 

The monest when this Is felt is the one in which (o 
press upon the trigger. It means that a eorreot 
sight is secured, whether there be time io think 
aboQt it or not, and hence an instantaneous dis< 
charge of the gun is almcat sure to bring down the 
l^e. 

8iDce beginning to write this book one of the 
autbora interviewed a wonderfully succemful sports* 
man with reference to his mode of taking aiin at 
birds on the wing. Why, bless your soul]” eaid h^ 

“1 never take aim at alL 1 throw my gun in range 
of the bird, look at the bird with both eyes open, 
lod the moment a feeling comes over me that I 
shall kill the bird if 1 shoot, 1 puD the trigger, and 
it's about always my bixd." So it is. But this ex- 
pert Is evidently mistaken with reference to taking 
aim: he takes aim mecbanically. He thinks only 
about killing the bird, withont thinking about tak* 
ing aim, and in response te the securing of a pcofect 
aim comes the feeling, nnexplamed in his thoughts, 
that if he shoots he shall kill the bird. It is simply 
a powerful concentration of thought, which is 
slways of paramount importaxkce in shooting. A 
mind scattering over all oBation at the time of 
shooting is DO more to be depended upon for good 
results than a gun scattering to all sides of a ten- 
acre field. There must be coocentration in both 
cases. A man cannot buy goods, grow crops, swap 
horses, make poetry, edit a newspaper and kill birds 
on the wing with unvarying success all at the aame 
instant. 

Si^wster o» I A© TJot of 7hoo the novice 

who has noc devoted much thought lo the subject 
of shooting, .will be apt to feel seme surprise at the 
idea of the use of both eyes being racommended in 
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baking aim, the liberty wiU be aasucoed of quotiDg a 
pMgraph from the writings of Gir D&Tid Drewstei» 
oftenng it as evidence in subetantiacion of the fore« 
going position, In bis able work on the htereoscc^ 
he aays: When we look with both eves open at a 

sphere, or any other solid object, see it by uniting 
into one two pictures— one as seen by the right, and 
the other as seen by the left eye. If we h^ up a 
thin book perpendicularly, and midway between 
both eyes, we see distinctly Uie back of it and both 
Bides with the eyes open. When we shut the right 
eye, we see with the left eye the back of the book 
and the left side of it ; and when we shut the left 
eye, we see with the right eye the back of it and tbc 
right side, The pictxire of the book, therefore, whkb 
we see with both eyes, consists of two dissimilar 
pictures united, namely, a picture of tbe back and 
left side of the book as seen by the left eye, and a 
picture of the back and right side of tbe book as 
seen by the right eye.” 

This ai^es that the sportsman who cJoees one 
eye at the time of taking aim at an away •going 
bird, really has a very imperfect view of H— but 
half a pictuiVi as it were— hence aim could not 
possibly be so perfect as in case where che picture 
was rendered more distinct by the use of both eyes, 
ii^ accordance with the clear eaplanauoo of Sir 
David, who goes on to state: 

** Eat though we see with one eye the direction 
in which any object or point of an object is situated, 
we do not see its position or the distance from the 
eye at which it is placed. In mottocuLar viaon we 
]itan from experience to estimate all distances, but 
particularly great ones, by various tests, which are 
called the cWfsfta of distance, but it la only with 
both eyes that we can estimate with anytbi^ like 
accuracy tbo distance of objects not far from os 
** The most important advantage whidi we derive 
from the use of two eyes is to enable us to see dis* 
(ance, or a third dimension in ^>ace. That this 
vision is not tbe result of experience as monocular 
vision is, is obvious from the fact that distance is 
Seen at perfectly by children as by adults; and it has 
been proved by natxiralista that animaU newly •bora 
appreciate distance with the greatest correctness.” 
Xbugoirs iZeoeoninp.— Mr. DougaU aayb, in bis 
Sbooiiug Simplified,'’ that *'A thorough gool gun 
will knock over a hare running broadside, with four 
or dve shots at seventy yards distance, but full ele 
valion must be taken^ and the gun fired with the 
head woU raised and the eyes kept atcody on the 
aim, noi taking sight along the rib« with the eye 
well down behind the breech, as has been erro 
neously recommended. 

Distance requires elevaticat in proportion. A 
rifle is flited with graduated sights to meet this, bat 
the elevation of the rib of a fowling-piece is fixed 
and immovable. But by a simple taw of penpec* 
tive> when yoa look at a hare (or any other object) 
seventy yards away, bringing the sight 

to bear upon it, you have tbe breech ttie gmx 
lower than if it were only forty yards off; wberetf, 
if you adopt the one>eye ayatem, you fire at exactly 



the same elevation at all distances It would be aa 
ela»unl tu a level u<u 11 IK rih at seventy 

yards as it wcnild be to fire a riile at a mark at two 
hundred yards with the sight set for one hundred. 

** While Bverything has been done to increase the 
range of the fowliag piece, nothing has been done 
(ogive tbe elevation uecessary tn tAke full ad van* 
tage of the inoeaae of power. As long as the one* 
eye system of shooting is adopted, tho object, if hit 
at aU, will be struck only by outside weak paUete, 
and not by tbe effective central shot. 

Use proper way is to throw the gun well up and 
into the shoulder ; thb setting off of the stock will 
then bring tbe gun right in front of the foos ; and, 
tbe hMd being erect, and both eyen fixed intently on 
the object, the line of motion is commaudod, ami 
the aim taken instinctively. Thv central pellets 
have thus an allowance given them to compensate 
for distance and the motion of the object. Vuu Iwok 
along the imaginary line, higher at th« hre«H;li ac 
cording to disUiOce, and at this elevation tho gun 
fired, exactly as a rifle targul-shooter ^eta his breech 
sights to a given distance. 

•' How does a man drivt* a nail 1 Oi^riainly obt by 
dosing one eyo aud looldng along the hammer; but 
with both eyes upon, he mechanically balances the 
hammer and stnkea instinctively, never, if accus 
tomed to the usoof the tool, raisslng bis aim. It U 
tbe same m ah<x)(ing/* 

Comir^ directly to the subject of employing binoc- 
ular viaion in taking aim to shoot, Mr. DougaU 
quotas from a paper in Onc«*o- Week to the effect 
that monocular vision, while much employed for 
this purpoee, cannot at all be depended upon. To 
prove this position, place upon a table au empty 
small*m<7uthed vial, and taking asntber similar vi^ 
full of water in one hand, shut an eye and approach 
tbo vial upon the table ; when apparently near 
enough, stretch out your arm quickly and endeavor 
to pour the water from Uis full vial into the other, 
still keeping the eye closed. You will be very apt 
to find, as tbe water comes down, that it is missing 
the mouth of the empty vial on account of a miscal 
culation, due to rucoocular vision. Now repeat tbe 
operation with both eyes <^D, and if care is exer- 
cised success win be tbe invariable result. A similaT 
miscalculation will be shown to the peibun who on- 
deavore to approach and snuff a candle with one eye 
shut. 

Mr. Douj^U thinks there can bu no reasOTiabU* 
que^aon os to the advantages of learning to use the 
shot-gun with both eyes upon This has been 
proven time and again by the most rigid tesU. It b' 
even a settled fact that the nearer the eyes of an 
individual set together in the head the less he is 
likdy to shoot well. “ And yet,” says Mr. Daugall, 
**bow strange it is to find sportsmen who would 
sdfl further narrow this flae provision of nature 
into the diameter of one retina only. Throwing the 
fbwliDg. piece into a line with the object of aim by 
an instinctive effort, keeping both eyes firmly fixed 
on and following the flight of tbe object, U tbe first 
great principle in shoo ting well.” 
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Oioan on Taking Aim.—Th^ clever ftutAcr of & 
neat KtUe book aotitUd **The Breecb-Londecat” 
tolls us that when the shot leave tho nun the pow* 
der which propels the pellets baa started them with 
8uil^«it force to keep them up for a short time 
anainst all oaturml resistances actuig upon tha. 
but finally graritation, which U puUinn upon them 
all the time, begins to tell, and cany them down- 
ward from the line upon which they eet out. 

** Ihe shot have a journey to perform after they 
leave the gun, and before they reach the bird. It 
may be a long journey or a abort journey, accord- 
ing tothe distance of the bird: but stOl it ia a jour- 
ney, and it takes some lime Co do it in. While the 
shot are traveling on their way, the bird is flying on 
fcis way. If the bird is flying across the shooter, 
and the aim ta at the bird, naturally, by the Hma 
the fihot get to the point of aim, the bird baa gone 
on beyond it, and ia untouched by the shot And if 
the distance ia great, gAritation baa a/Tected the 
shot and pulled them down below the point of aim. 
Possibly, too, the wind u itremg, and baa blown 
thorn a little to one side. So that, assuming that a 
aportamaa aime steadily and exactly at a cram-fly. 
tog bird, sixty yards distant, going a mile a minute^ 
the gun making a pattern good enough to kilZ. 
what results I 

'* When the shot arrive at their point of deatijia- 
tloa they are from eight to ten feet behind the point 
to which the bird haa flown; and they are from ten 
to twelve inches below the line upon which the bird 
was flying If Che wind ie high they are blown 
aside, even on the bwer line, and the other pelleta 
become hamilees if they hit The bird meapee, m 
a mat tor of surprise to the young eportaman. who 
is oonfident that he ' covered it eiacUy.’ 

** He did cover it, literally, and exactly, and that 
was the cause of the mise. If he had aimed the 
length of a fence rail ahead of the bird and half the 
length above it, he would prab^ly have braughi H 
down. As the shot was, however. Che biid was 
sure to be lost. 

" An old shot will shine on range and allowance. 
Hia eye will measure distance as though with a 
tape-line. He will estimate velocity aa i^th a regia- 
toring instruizienb. He makes his cheek an index 
of the wind, aud before his gun ia at hie ahookler be 
haa decided with unfailing ekill where (he aim must 
be^ and there he plauU ilia load. If the bird doc« 
not fall it ia the gun*s fault, not his. 

By the binocular vision difflcultiea, which 
are so trying to the novice, ace the more rvdily 
overoorae. The eyes take in the fi^t of the bird, 
and convey the rate of speed at which it flies. The 
full distance of the whole pe^«ctive of Uie land- 
scape is made palpable to the sense, and the Anger 
napoada to the caO. whkb is made ail (he more 
quickly and all the more truly of the cer- 

tainty which the eyes impart." 
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ON V8INU TOE PISTOL. 

Nainral Toleni.— The number of persons who are 
really good ehoto with the pistol ia ainaller than one 
would be apt to suppose after considering how many 
weapons of this kind are in every -day use. They 
are almost aa common as pocket-knives, and some 
of them are capable of footing reasonably well at 
considerable length of range, and yet not an aver- 
age of one man in five huodred, who owns a pistol, 
could be found, peihapa, who could put flfty per 
cent, of his bullets through a hat sot up for a tar^t 
ten paces away. The fact is. the pistol, while espa- 
Me Mough. if well made, ia the moat difficult of ail 
our flre-anna to manage, so far aa relates to good 
perforroances. There are men who can take a good 
revolver and shoot a chicken's head off every time, 
ton or Aftoen pacee, but of such men there are not 
very many. And nose of them have ever commun- 
icated how they happened to become such flae shots 
with the pistol. In some cases they had practiced a 
good dial, but not more than had hundreds who 
were but compsjatively poor performers. To come 
squarely down to the point at once, the peculiarity 
which made (hem good Shota with the pistol was a 
bom -gift/' aa in the eaae of the beat thoia with 
the shot gun. Any man who pmetioea with the 
ptatol, in accordance with (he estobliahed rules gov- 
erning its use for beat results, may soon become a 
fair ah^, but H calls for more than mere practice to 
make hire an excellent shot. 

Vaking Aim.— The best shots do sot take aim by 
sighting along Uie barrel of the pistol, holding it out 
at arm’s length after the manner of the wooden 
figure standing in front of the city abooting-gallary. 

do close one eye and turn sideways to the 
obj^ of aim like the ideal dueUst, but (hey bold 
out the pistol, lo^ at the object (not the pistoll, 
with both eyes opan, and blase away, usually put- 
ting the bullet about where they want it to ga 
There is really no aim-taking in tbs cma, any more 
than there ia in the case of aboy playing at m^lea. 
Indeed, shooting a pistol to the beet advantage is 
very much on the same principle aa shooting a mar- 
ble. Hie boy takes (he marble properiy betweot 
his thumb and Aral Anger, bolds out ^ hand in the 
direction of tbe marble to be shot at, but consider- 
ably below his line of vision, looka at tbe object- 
ma^e with both eyes open and '* flipe ** inobedienoe 
to the promptings ot a kind of unoonsdoua calcnla- 
iion aa to dietanoe, force at command, effect of 
graritation, and so cm. The marble '^flipped^currea 
oat on its way, and, if shot from the hand of aekiU- 
ful player, strikes its mark wito aatonUhing 
tainty. Joat so with ibe bulkt sent from the pistol ; 
undar the managHnent oi a akillfal performer It 
goes ia obediance to an unemseioua calculation, 
not in obedience to the squintiug of one eye along 
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Uw ban«t. Bighi'tftkiag won*t do in either case; 
the good marble player would be a hopeLtta failure 
if he held up his arm to his line of yision and took 
fiight every time he went to *'&hooV*— the pi^ol- 
shooter who performs upon the same plan ia toTari- 
ably a marksinao of sterling uncertainty, to ear (be 
toast. 

Cane Xminp.^Some people are eo de&dent in 
the species of calcnlation necessary to sacceasful pis- 
tol-shooting, on the plan suggosWd in the foregoing, 
that they cannot do much at it . Such as these have 
some excuse for taking sight, but holding the pistol 
out at arm’s length and sighting along the bariel or 
through its ** sights’" rarely giTes them more than 
very little certainty. The best metliod of actually 
tskingaight with a pistol is performed in cooDectioo 
with a rod some three feet long — usually with a 
walking cane. Orasp the grip of the pistol in the 
right hand, in the usual way. and take the in 
the left hand. Bring the handle of the cane up 
against the shocUder like the breech of a gun, 
the pistol down along the side of it till the banal 
reaches the left hand, and both hands ate ia easy 
position. Hold the caue bet ween the thun^b and Aret 
Anger of the left hand, letting them beyond it 
andgnp the barrel of the pistol between the end of 
the (hum b an d the tu mcd - u p end of the Anger. Let 
the thumb and first finger of (he right hand also 
gnp the cane beyond the grip ** of the pistol. The 
aim of the pistol should range a little to the right of 
the direction pointed by the cane, which it wiQ rery 
naturally do. 

This plan steadke the pistol and affords as fine an 
opportunity of taking perfect sight as one could 
bare with a rifle. A little practice with it^ to en- 
able one (o arriw> at a certain roaclusion ds to the 
rise or fall of the ballet, will bcka pave the way for 
pretty fair shooting. A kind of clasp with whidi to 
fasten the pistol to the ca&e is now oo the market, 
and may be made to work very well, though some 
Would always prefer bolding the p\sUA whb the 
hands, in the manner just deecribed. 

TV Best PUlols to Use.— It is not advisable to say 
a recommendatory word about any particular 
^how could it be done, under the above headmg, 
when them are twenty or thirty really good ptetoto 
now before the the public under the brand of the 
same number of different roanufacturera I The best 
pistol for any person to use is aoy good pistol that 
this person happens to like, and no other kind. All 
pistols do nob shoot alike, and, hence, when any mie 
has practiced with a certain kind undl accustomed 
to its peculiarities they had better stick to it, as a 
change would be apt to throw at least some derange- 
ment in the shooting calculations, putting them 
under (be uecessuy of a repeated practice. All (he 
best shots invari^ly stick to some particular make 
of pisiol, and usually to some particular sise. 

In making choice of a size it is best to be gor. 
emed by the chaiacter of work the pistol is desired 
to perform. Tbe large pistols ahoot strouger, and, 
as a general rule, with greater accuracy than the 
email ones ; still, comparatively small pistcN are 



sometimee known to shoot reasonably well. Iliey 
are intended only for short range, however, and 
bonce mu£t not be depended upon when a good per- 
fonoanee of long- range pistol shooting is desired. 
Tbe large fsstol has many advantages over ihesroall 
one. while the latter can claim but two over the 
former These two constot in its Ughtneae, fitting 
it to figure aa a pocket ptotol» and in tbe leaeer cost 
of iu ammunition. 

raAvrmu iiiiM 
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T0CAM7LABT 07 MGCBATICAn TEBUB U8Ba> BT OUN- 

kiJUUCB. 

AcHon . — His iron bed attached to the stock of a 
breech'losdiBg gun, into the recces of which the 
lump descends aud is secured. The term is ueed 
geaermlly as **sicle action," *'soap action," etc. The 
weed is used to indicate the different fonn of 
gun, locks, as baek-actioei, bar-action, front-action, 
sto. 

Anasal.— To render more soft, as in the cans of 
troD and other metals. 

Avxittofy At^.^A rifie*barrel some twenty inches 
tn length, aud so arrauged that, like a cartridge, it 
may be sUpped within the barrel of a breech loading 
sbol'guo, thus at once converting the shot-gun into 
a rtfle. The rifle barrel, charged with its cartridge, 
may be placed in tbo shot-gun in a moment and at 
pleasure. 

Beiek euitan Lock.— A lock that is located entirely 
back of the barrel, being bedded in the stock alone 

Bar^iion LocAr.— When the lock is bedded partly 
back of the barrel and partly along aide of it. 

Barrti —The iron or eteel tube of the gun thiough 
which tbe charge passes in the act of firing. 

Barrel locp . — A metallic loop under the banal, 
ihrxHi^ which a small bolt paasn to hold the banal 
into (be stock. 

Bemis , — notobes in the tumbler of a ffun- 
lock. 

Btodt-WolwA. — Atree^ native to North America, 
whose wood Is extensively In the manufacture 
of fine gun stocks; tbe Juglane nigra of botantots. 

Binoeviar Fissoa.— Seeing with two eyes. 

Boii. — The part which, m a breech-loader, paseee 
into the lump of the barrel and holds it into tbe ac- 
tion when iho gun to dosed. 

Bore.— The interior of the barrel along which tbe 
diarge passes. 

Bores are made of the following forms i True 
cylinders: cylinders enlarged at (he breech; cylinders 
enlarged or freed at tbe mozale; tapered to narrow 
at tbe muole; narrowed to doee at tbe muxele; 
cylindrical, with nag cut oat muzzle; narrow- 
mg the muzzle with depth cut out, modified, etc. 
Bores are also made optical, hezcgocal, poly- 
gonal, etc. 

Brozinp. **-8old6ring iron with brase or copper aa 
aaolder. 
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Id earlier days all that portioo of the 
back ibe lock, was considered the breeoh, but 
now a gun is regarded as bsTing two bceechee: the 
breech of the barrel, the place where thecartndgeis 
inserted, as in the case of the breech-loader^ and the 
breech of the stock, being that part which comes 
against the shoulder. 

Brteeh‘boll.^A small iron bar used in some 
make of guns to assist in holding the barrel secure 
to the action. 

Bridie . — That piece in the lock connected with the 
tumbler as a kind of cap. 

Browning.— A rust produced on the surface of 
gun-barrelB by msans of acids. 

Bump.— The oomet of the stock » the top of the 
heelplate. 

Btimisfter.— A piece of smooth and hard etied steel 
used in polishing the surface of metals. 

Colihre.— The diametrical measurement of the 
bore of a gun barrel . Breech loaders m made of 1 0. 
IS, U, 16 and 20 calibre. MuzzJe loader of erecr 
rariety of measurement. 

Cap -The metal corenag (daced on the end of a 
pistol handle. Also the small cupOike coninvanco 
put on the nipple upon which the hammer strikes (o 
Are the gun. 

Carbtfts.— A short form of rifle; m made to be 
easily carried by persons who usedihent mounted on 
horeee. 

Corf ridpee. —The anun u n ition for a gon, contained 
in meia) or paper cases They are sised to r^^lar 
numbers, as gauge 10 or 19, eta, and are of two 
kinds, central-flre and rim*fire. 

CttM-hardening.^X hardened, steeMike er- 
tenor given to Iron by heating it in connection with 
animal charcoal, and thoo plunging while bot Id 
chid water. 

Cenfrol-yfft.^Setting off the cartridge by striking 
it in the centre; where the fulminate is placed. 

Chamber . — The enlarged space in the breach ^4 
the barre^whereia the caring is placed, or whsee 
the charge rests in the case of a nmsslO'iaader. Ttie 
bores intended to receire the charge in the cylinder 
of a revolver. In loading a gun with coarse shot, if 
they rest in the barrel side by ads in r^ular layece 
or strata, we say they chamber; but if tby are a 
httle too Urge for this, so that some of the shots 
must lie above the common level for want of space 
between other shots and the side of the bore to 
admit of thar going down, we my the gua wilt not 
chamber ebot of that particuUr sise. A gun is not 
SQppoeed to aboot shot bo perfection which she can- 
not chamber. 

Charger. —A small measure employed tor measur- 
ing powder in loading a gun or caitridge'sbeli 

Cbeg«er-iu>rk. — The i^equeied carving as mads 
on the stock of a gun. 

Cherry-tn^uid . — A small spherical cutting-tool, 
used for enlarging the interior of bullet moultU It 
may be bought of houees dealing in guzLsmitb s ma- 
terials, or it may be made fay dressing a jaeoe of eoft 
steel down to proper shape, cutting flle- teeth upon 
it and then hardening in tbe usual way. To use ths 



398 

cherry, dose the mould upon it and than turn it 
luond sod round until the interior of tbe mould is 
Get oDt to tbe required ose sod shape. 

Ohmy JVee.~A North American tree, growing 
to about and funushing a hard, reddish 

and most beeatifhl wood, highly ps^ed for fins gon 
It is DOW getting to be quite scene, FirtMi- 
kalnaoi^ Gtramu secofsa^ 

Choke-bore.— A gun-bore BligbUy la^er at tHe 
br oo ch than at tbe mussle. 

CAoke-efressiap. ^Dressing out the bore of a gun 
so as to make it slightly larger at the breoch than at 
the muule. 

Oionp, Mainspring . — A mainapring clamp is a 
kind of vise used by gunsmiths for clamping the 
mainspring preparatory to taking it from the lock. 

Cock. ~In flint-lock guns, that part of the lock 
which holds the flint. Tha name is also often ap- 
plied to the hanunor of percuss ion and other lodra 
of more modem make. When x.he hammer has 
been pulled hack to Its last catch, ws say ths gun is 
cocked, or at full- cock ; when pulled back to the 
catch next preceding the bat, we aay the gun is 
half -cocked , or at half-cock, 

Comb.— That portioo of the stock upon which tbs 
cheek rests at the time of flring. 

CiMis.— See Nipple. 

Counfer-stuA.— Ths reccess in the chamber in 
which tbe rim of tbe cartridgs flts. 

CroeS’ISre. — We bay a riHo '* crosses Arc when 
it plays tbe b^le on tbs same level without varying 
upward or downward. 

CurUd MapU.-’Thxiie not a Bpeciss of growth, 
but an unexplained condition to be met with in the 
wood of tbe most commonly In tha( of tbs 

sugar or hard mafde (tbe Acer eac^iarinum of bota* 
nisis), though occasionally in Acer rubram, or red 
maj^ The grain of the wood lies in regale waves, 
presenting a most beautiful appearance when nicely 
dressed up. is very popular for fine gun 
stocks. 

Cyf*"^-~Thai part of a revolver in which tbe 
diargse are placed. In the older make of porous* 
sioD lock guns a short plug screwed into tbe side of 
the barr^ at the breech, in which was placed the 
cap-tube or nipple, and through which tbs firs from 
the cs^i was communicated to the charge. 

Damascus . — The variegated appearance on gun 
barrels, produced by welding together , metals dis- 
similar, as steel and iron, and then, while bested, 
twisting these metals into various tortuous forms 
and re- welding. Tbe colors of the dissimilar metals 
ate brought out by browing mixtures. 

Direct Fire. — lliat arrangement in a breech-loader 
by which the phinger lies and strikes the ignition 
boruoniaUf. 

That part of tbe gun-lock acted upoa by 
tbe trigger to releaee the tightened moicispring 
set the hammer in motion. Earlier guwmiths 
called it by this name, but it is now usually called 
the asar. 

DoMe iVtppsrs.— Often called set-triggers. A 
pair of trigsere arranged to a rifie, occasionally, to 
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ftdmjt of aetUog ic off with buc alight proasun. The 
triggera ure located one in adraoce of the other on* 
der the guard. To pull upon the Tear ood 

imtil it “ clicks and is “set,” after whidi cock the 
Kua. The sllghteec preasure upon the front trigger 
springe the set,* which sets suddenly apoo the 
sear, nlsssiiigthfl meipfpnng 

Dr<ip . — Distance measurea from the top of the 
butt of a guu fitock to a line drawn rear«wsrd from 
the top of the barrels^ usually from S to ^ inches. 

EUvated Rib,— ‘The raised tlb on tap of be* 
tween the barrels of a shot gnn. 

iJsottfeheons. ^Pieced of metal, through which the 
bolt to hold the barrel to the stock, is passed. 

Eairacior,— ka automatic working rod in central 
tire guns, by which the empty cartridge is partly 
withdrawn from the chamber. 

Fai^t Brt€ch , — A piece of iron pormaneotly 
ecrowed to the stock to dt squarely sgainet the 
breech of the barrel. In the modem muasle-ioader 
the barrel lj secured against it by hooks. It is als o 
called a pahenc breech, also a standing breech. 

F^ttnifiifs . — Mechanism for holdiog the barrel of 
breech- loaders securely tu the frame or action when 
the barrel is in position for firing. 

—In the daya of the old fiint-lock a gun was 
said to *^fiasb* when the priming ignited in the 
pan but failed to fire the charge. 

Fiux . — A substance or mixture used to faciliiate 
the melting of metals or minerals, as glass, borax, 
and the like. 

Fore Piece.— That portion of the stock lying under 
the barrel, forward of the lock, cal le>i also fore* end 
and fore-arm. 

Jbre Sight . — The sight located nearaet the mofsle 
end of the barrel. 

Forge . — A furnace with its accompannnente 
where iron or other metalg are wrought ix beating 
and hammering. When a piece of rnAaf m harm 
mmd into some eequired ehape, the operetion if 
termed **to forfeit* 

JWiinp Piece. — A smooth boced gun, need for 
hunting email game, ehooting shot or email 
pellets. 

^Ve<tnp.— Slightly enlarging the bore of a gun at 

tha IQU2Z]e. 

Fritsm.—hi the old flint-lock the steel plate that 
cohere the pan and stood up in front of the fiini, 
agaiost which the flint struck to produce fire to ig* 
nite the priming. 

Grip. — A name usually applied to the round part 
of a gun stock just back of the locks. It is also ap* 
plied to the of a pisioL 

f?uard.— The piece of metal which curves around 
the triggers and protects them. 

Half Stock. —A gun stock that does not extend 
the f length of the bacreL 

Hammer . — That part of the gun-lock that strikes 
the planger or cap, or other form of ignition. See 
cock. 

Eammer-Gwt.—A gun whese lock works with a 
hammer. 

HammerUss Gun.— A gun whose armogem^mts 
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for setting off the ignition are contained inside the 
breech mechanism, and not risible when the arm is 
ready foe use. 

Handle. — See grip. 

Hassa ^ut.—A email shnib growing abundantly 
in many porcione of the United States. The Cory- 
tusot botanists, divided into two species, Aviencana 
and Roslrala. 

Head.— Jn a gun stock, the pan where the breech 
end of the barrel rests against. 

Heel y^/o/e.— The metal piece terminating the 
breeuhendof a gun stock. 

Hind Siujht — The s.ght upon the barrel, nearest 
the breech. 

Hmjc Pin.— A pin fixed in the action on which 
the barrel plays. 

IgnitioH . — 'Any chemical romhmation which ran 
be caused to explode and fire the charge, as ic a cap 
or carlri(3ge, for instance. 

Kent ur kg Hifle.—A form of rifli-, once very popu- 
lar With Western hunters, and now usfid to some ex- 
tent. It IS miirxlf loading, and the great length of 
the barrel woe ouo great peculiarity. 

When a gun rebounds at firing the term 

II UMd it kicks.*’ 

Land Space.— The space in the bore of a ride be* 
tween the gn^oves 

Leter.— The bar or rod tlie working of which 
locks or unlocks the action of a bri^ch- loader, enab* 
ling the operator to o;>en or doso tho gun. As top- 
lever, side- lever, under-Uver, etc. 

/lo^ fVola— The flat plate to the inside of w*bich 
all the other parts of the gun lock are secured. 

Loop.— Tlie projection under the barrel to which 
the fore end is fastened. Sco barrel loop. They 
are of two kind^, win# jnd bolt loop. 

Long .Fire.- When a noticeable space of time in* 
terveoes between the striking of the hammer and 
the exploeios of the charge, hence the tonn, the 
gun has made ‘’long-fire.” 

Lower Rib.’^The Hb underneath and between the 
barrels of a shot gun. 

Lump. — Hie iron piece soldered to the barrel of a 
breech-loader, which deacemds into the action and is 
there secured preparatory to firing, 

ifopaaine Ri/le.—A rifie provided with an interior 
magasine for containing cartridges, and 90 made 
that tiiey are passed automatically into a chamber 
ready for firing. 

Mdineprtng . — Tho large spring in the guu-lock 
which imparts action and power to the hammer. 

Mdnoeviar Vieion, — Seeing with only one eye. 
When one eye is closed, as some do in taking sight 
with a gun, it is a case of monocular viaion. 

Mmid . — An implement for moulding bullets. The 
plural form is generally given to it, as bullet moulds. 

Jfusket . — A form of gun, smooth bored and for- 
merly used for military purposes. When grooves are 
cut in the interior of tho barrel, it la called a rifle. 

Nipple . — In a percussion -lock gun, the tube upon 
^uefa the cap is placed. In the central-fire breech • 
loadtf, the tube through the standing bree^ in 
whicb the striker or plunger works. 
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Kijjph WrencA. — An implment used for screw 
ing the nipples into poBition or out. ll is often 
called a tube wrench. 

Obiique F*ire . — Indicates that the plongers of a 
breech-loader lie and strike the ignition obliquely. 

Pan. — A small pan-like outside on tbs dlflt-locfc» 
which holds the priming^ and in which the latter is 
ignited by a spark from the flint etrikCog the bisen. 
Patent Breech. — See false breech. 

Pepper Box PistoL — One form of reToleer pistol, 
in which the barrels are made full length frc«n ona 
piece of metal. The rotation of the barrets and the 
action of the lock to dre the aim was produced by 
pulling the trigger. 

Picher . — A small wire Implement hung to tbe 
shot-pouch of the hunter in the daye of the old flint- 
lock, and used when occasion required for picking 
priming into the touch-hole of the gun. 

Pipea.^Short tubes attached to a barrel or to a 
rib attached to the barrel to receire tbe ramrod 
hold it in place. 

Pietoi . — A small variety of flra-arm, so made as to 
be easily earned in the pocket or a bolster, and 
readily manipulated and flred with one band. 

Pistol Gnp.— A gun stock whose grip meUnes to 
turn down like the handle of a pUted, is said to bars 
a pistol grip. 

Ploy.— A rifle which does not sboot wHh regular* 
ity is said to play its balls. 

Plungers.— The pins which are stru^ by the 
hammers, in breech-loaders, and wbi^ in turn 
strike and explode the igniUon, 

PotMfsr Bsd.^Thc chamber, in a moazle- loader, 
where the powder lies when the gun is charged. 

Pr^mi^p.— Tbe powder in the pan of a flint-lock 
gun. 

proof Jforke.— Impressions of stamps made in 
gun ban els to Indicate that they hove b^D proved. 

looping —Firing gun barrels with very heavy 
chargers of powder and balls to .uK«rtaio if they are 
of pioper strength. 

PomrcKf,— A rod with which the tightly fltiing 
pc^ions of tbe charge are pushed hemis in loading a 
muxsle -loader. 

Rebounding Lock. — A lock which has the top of 
the mainspring audcmukoC tbe tuml>ler lengthened 
to such an extent that when the trigger is pulled 
the hammer delivers lU blow and immediately re- 
bounds to the half-cock. 

PIb.— The metallic strip lyingbetweea and con- 
necting the barrels of a shot-gozL Sea lower rib 
and upper rib. 

A gun having grooves cut pamllel with 
each other along tbe interior of the l^rrel. Tb^ 
usually take a more or less spiral course for the pur- 
pose of imparting to the bullet thrown a whirling or 
Wisting motion on Hs flight through (he air. Tbe 
grooves thus cut are sometimes calM rifles. 

Pijle. — A gun with grooves cut in a twisted 
spiral'like manner on the interior of the barrel, for 
the purpose of giving tbe projectile a rotary motion 
on its axis during ita flight. Tbe design lw>mg to 
give greater accuracy to the coarse of tbe bullet. 



Ri^ Cans.— A. metallic walking staff, which is 
virtually a rifle, capable of shooting with much 
force. The lock works internally, and everything la 
so arranged as to pretty effectually conceal the troe 
character of the arm, it, at a casual glan^ pro- 
Banting only the appearance of a neat walking-stick. 

Quids . — An implement used by the gun- 
smith to guide the course of his rifle-eaws so eut- 
ting grooves in tbe bore of a barrel. 

flies mads to fit in the grooves 
of a rifla. They are nausUy attached to a rod, near 
the end, and drawn to and fro through the gun for 
the purpose of filing the grooves down to greater 
depth, where each a thing is required. In cases 
where new grooves are to be cut in a amooth-borei 
the rod passes through a rifle-guids, which forces 
tbe aawB to take tbe proper twist through the 
barr^ 

Rim- Fire. — A cartridge whoso Ignition is aroond 
Uts rim instead of in tbs centre, and which, conse- 
quenUy, can be used only by some arm striking 
the cartridge at the rim. 

Amipa.— Afioe powdery material, Udod for putting 
a fai^ polish upon the surface of well-finished 
met^. It a usually applied by rubbing in counsc- 
kion with soft leather, either in the form of a buff or 
otberwisei 

Batnrated SoluHon.^A liquid holding in sohition 
as much of some particulBLr soluble domical as it 
will dissave. For iDsUncs, if salt be put In water 
until a portion remains undissolved at the bottom ct 
the vessel, there is in the liquid a saturated eohitiou 
because U holds in suspension all tbe salt that it can 
dias<dve. 

Scatter. — When a shot gon throws the pellata 
over a range of space unusually wide, It is sim that 
it scattors. 

Scroti Quord.—Ais extension downward fmm the 
trigger guard, to steady tbe hand. It is designed to 
answer the same as pistol grip. 

Sear. — Bometimee caUed dog. which see. 

small S|n*ing in a gun*lock 
which premes tbe sear into the notches of the 
tumbler. 

6st- TViggers. -S e e double-triggers. 

Sids^Z^ver . — A levet which works at the aide of a 
bfwecfa -loader. 

4^4e-6kren.^ — The long screw holding the lode to 
tbe stock. 

^ock-Thb.— A vessel containing cold water, to be 
used in suddenly cooling hot metals, as in harden- 
ing steel, for instance. 

Smooth Bore.— A gun for throwing single bullets, 
made on the plan of a rifle, but leaving no grooves 
in the bore. It is sometiiurs called a “ smooth-bon 
rifle.'' 

Standing RreecA.— See false breech. 

flleody-pm.^The si^l projection on the main- 
spring whid) fits iuto the lock -plate. 

Strap . — The metal strip in & breech-loader which 
runs from the brciech- works down the stock, ia 
place of the tail, or the old fashioned brsech-pln. 

fiSfrtiMrs— See plungera. 
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— A tr«e uid%«nou3 th« Uuitod 
SUt«^ whofi« wood U extensively used in the man* 
ofactore of gun-stocki. Bee curled maple. 

SutueZ.— The emaU piece in a lock coanecUag the 
tumbler and the mainephag. 

Thor.— When a boQet makee a hole larger than 
its own diameter, particularly in the flesh ^ an 
aflimal) the gun from which it was ehot is said to 
tear. 

Iron projections on the lump of a breach 
loader, to Bt into corrmpoadiog spacee in the 
aotioo. 

I^isiNhs.— The meUilic loops on the under side 
of 4 muutodoadsr, made to hold the ramrod when 
not in use. 

Tbs.— The extremity of the breech which rsste 
naarmt the armpit when in the act of taking off« 
hand aim. 

Top Lsesr.— The lever of a breech-loader, whi^ 
works on the upper side of Utegun, just back of the 
hammers. 

TVippsr.— The small lerer under the gun, upon 
whiob is pressed with tbs Anger Co release the ecm> 
flned RialnapriDg and allow the hammer to descend. 

]>ippsf*.Ptels — Tim iron plate in which the trigger 
works. 

Trigger Spring.— X small spring to keep the 
trigger prseisd dose to the sear. 

IVhs.— Tbs modem goomaker calls the gun-bar- 
rsl a tubs ; in old times the only tube known to the 
gunsmith was that projection u^q which tbs per- 
oosrion cap wsa exploded. See nipple. 

T\As.— 'See nipple. 

JkMihCsr.— That part of the lock directly connected 
wHb the hammer, and in which are the two set 
notches. 

TVsthler-SbrsK;.— Tbs acrew on the outside of the 
lock, passing through the hammer and holding it 
securely in its connection with the tumbler. 

Jj^ter itih.— Tbs rib above and between the bar- 
rels of a double barrel shot-gun. 

9maU hole in side of the gun breech com- 
municating with the interior or powder chamber. 

Kim. ^ A n implement for clamping or bolding. 

Whit€ The Acer dosycorTwei of botanists 

— a near relative of the sugar maple. Oommou in 
many parts of the United States. CaOed soft 
maple in some localities. 

WhoU’Stock.—k gua-stock extending the entire 
Ingtb of the barrel. 

Wip^.—K bng ramrod used only in wiping out 
and cleaning th** bore of a muasle loader. Also a 
spiral implement made to screw on the end of 
a ramr^ for the purpose of boring into and draw- 
ing a wad from a gun, or for holding material for 
wiping. Sometimes called a wormer. 

TKomsr. — See wiper. 

CHAFTSHXL 

yocASSLAXT or CiBncAU urs 8ciSK4Jicst Ohd n TAa 
intBBa rrc. 

CHAPTBB XL. 

’VooAXUliaRT or cRmncaia axu suBarajtCBS nBSP 
nr BBOwmsa, variobhb, ac. 



Acui, C^o^ic. — Acid produced in yellowish colored 
crftUls, derived from nut-galls or oak-apples. Bol 
ubie in water and alcohol. Nut galls are an import 
ingredient in the manufacture of good black ink. 

Acid. MurUUic.— Called also Hydrochloric Add 
and aometimes ^Irit of salt. Made by the action 
of snlpburic acid on common salt (chloride of aod- 
ium). Ming lfld with its volume of Nitric Acid 
ii forms Aqua Rwa. 

Acid, Sometimes called Aqua Fortis. 

Made by the deoompoaitioQ of Nitre, or saltpetre by 
strong sulphuric add. 

Acid, Called oil of vitriol, made from 

sulphur and nitre or saltpetre. 

Acid, SydroMoric^ — Called Muriatic Acid, which 
see. 

AlcoAo/.— The product of the fermentation of 
sugar, mid U contained in all fermented liquora. Itis 
aooiorlaasfluid, boils at 178* F. and bums without 
smoke. Ths volatile oils and resins are disaclved by 
it, as well as many adds and salts, the caustic al- 
etc. The resulting compounds of the acids 
upon alcobd are called ethers. 

Alkantt Hoof.— The root of a spodss of Bugloss. 

It affords a hne red color to alcohol and oils, but a 
dirty red to water. The spirituous tincture gives to 
while marble a beautiful deep stain. 

AR»(of/o.— Also spelled AnotCa and Anotto. A 
red coloring substance obtained from the pulp of ths 
seed* vessel of the plant Bixa orellonc. U dissolves 
better and more readily in alcohol than in water. 

Aoltiaony, ChhruU c^.— Called also Butter of 
AntifiKRsy and Besquichloride of Antimcny. Madv 
by dlstUliQg ths residue of the solution of eulphurst 
of antimony in strong hydrochloric acid, or by die- 
tilin g a mixture of corrosive sublimate and anti- 
mony. It is highly corrosive. In medicine, used as 
a caustic. 

Antimcny, Butter of. — 8ee Antimony, Chloride of. 

Aqua Called also Nitric Acid, which 

see. 

Aqua Hepfa.— Made by mixing one pari nitric 
add in two muriatic add, by measure ; keep the 
mixture in a bottle in a cool, dark place. 

Native bitumen, will dissolve in tur- 
pentine with gentie heat. 

Benzoin, Own or Oum Heq/arntn. — A gum ex- 
tracted from the tree, Styrax benzoin, which grows 
in the East Indies. It fusee at a gentle heat, can be 
disedved in alcohol and imperfectly dissolved in 
ether. It Is employed aa a varnish for toilet and 
other ariiclee, whi<^ give out an agreeable smell 
wh^ warmed by the heat of the hand. 

Blue Ktfru>f.— Sulphate of copper. A salt formed 
by sulphuric add in combinattco with copper. It is 
sohi^ in ccdd or warm water, used much in dyetug 
and exciting galvanic batteries. 

BrtmaUma, — See sulphur. 

BrioisUme^ Black.— Crude sulphur. 

Burnt Umber. — Umber ia a mioenU of brown 
color from the Island of Cyprus. Two Windf am 
found in the market, raw and burnt. 
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BtUUr o/ A niimonp. —See antimony, chloride of. 

Camphor.^A aoiid concrete eubstaoce, Laums 
camphor or Indian laurel tree, which grows in the 
East Indies, China and Japan. Soluble in alcohol, 
ether, oil and acetic acid. 

Chloride o/Aniimony. — See antimony, chloride of. 

Chloride oj Jforcury. — Called corrosire sublimate, 
which see. 

Chloride of Iron,— Soo muriate iroa. 

Copof — The concrete juice of a tree growing m 
^uth America and the Bfert Indies. Strictly speak- 
ing, it ie not a gum or a resic, but rather rambles 
amber. It may be dissolved by digestioQ in linseed 
oil with heat little loss than soiBcient to boil the oil 
The solution, diluted with oil of torj^ntine, forma a 
transparent Tamiah. It also diseolvos in ether, and 
the eihereoos solutions may be mjxed with alcohol 

Cc9>perae.— Sulphate of iron or green vitriol. A 
salt made by the decomposition at iron or iron 
pyritea in oil of ritnol. Dissolved in water, is the 
basis of black dyes, and is uaed in making ink, dte. 

Copper, StUpktUe c/.— OaUed blus vitriol, which 
sea. 

CorroHve mote — Chloride of menury. A 
ealt proparod by the decoopcMtioQ of sulphate of 
mercury by common sail. It is a deadly poieon. 
It is soluble in alcob^, ether, in two or three parts 
of hut water and in about 15 parts cold water, (i 
melts and sublimes about 600*. Tho white of 
is an antidote for the poison. 

Doskir or Dommar.— A gun obtained from the 
agathU or dammar tree, allied to the pine trees, 
growing m the East Indies. It is eoluble lo alcohol 
and in oil of turpentins. 

Dragon' 4 Shod. inepfeseied juice of variooe 

plants, ot a red color, used for tinging vanishes, 
tooth tincture, staining marble, dec. 

£V/ter, tfode of distilling e^ual parts of 

strong nitric acid and alcohol with a few grams of 
urea. It is liquid, colorless, of sweet tsste, and in* 
soluble in water. It boils at 1S6* F. The vapor 
explodes at moderate beat. 

£iamt.>-A resin obtained from plants grown in 
the East Indies and South America. In making 
lackers, it is used to give toughness to the varnish. 

Fvstic. — The wood of a tree growing in the Weal 
Indies. Used for dyeing yellow. 

Qallic Acid.—^ee Acid, gallic. 

Qrecn Ccppercu.— Sulphate of iron. See Cop- 
peras. 

Green VUriol. — Copperas, which see 

Hydrochloric Acid.^-Muriatic Acid, which see 

Iron, Chloride of .See Muriate of Iron. 

Iron, Mvriate c/.See Muriate of Iron. 

Iron, SulphaU of.S>ee Solpbate of IrotL 

Iron, Sesqui-CkUiTide of. — Perchlorkle of iron or 
permuriate of iron. Made by dissolriikg rust of 
iron in muriatic add and then cryetalising It 
forme red crystals. Solnble in water, alcohol and 
ether. Very corroare. 

Ij:>9^oood . — The wood of a tree growing in Oentnil 
America. The extract is used in dyeing black coloi . 



MadiUr . — A plant of the genus Rubia, one species 
of which U used in dyeing rod. 

Mangaatcses Balphaiecf . — A beaubifol rose-colored 
salt, used to give a fine brown dya 

ifoslic. — A I'esin exuding from the mastic tree. 
It is in y^lowi&b* white, semi-transpareDt tears. 
Used as an ingredient in varnishes. 

iferoarv, QaicksHver . — A metal fluid at ordinary 
temperatures. Cougealable at about 40* below zero. 
Boils at 660* and forms a colorless dense vapor. It 
is used in barometers and thcmiometers, aztd In 
alk^ with tin in ccating mirrors. It unites with 
chlorofonn, forming calomel and Cforroaive aub- 
limate. The only u^b that act on it are sulphuric 
and nitr.c To unite with the latter it must be 
heated. 

Mertnrp, Chloride of. See Chloride of Mercury. 

A/ercu'-y, Horn —Called Chloride of Mercury. 

Mcreury, Uurxoit o/.— Chloride of Mercury. 

M*XTiaU Tinriurt of SittX. -Sco Muriate of Iron. 

Muriate of /ron.— Called Chloride of Iron. Made 
by dissolving iron filings in muriatic acid and 
crysUliatag by evaporation. Crysiela ot green color 
being the result. 

NiiroU of Silver . — Made by dissolving silvar in 
nitrio add and eraporating the solution in crystak. 
^11 dissolve in warm water. Is used for indelible 
ink to mark dothing and In photography. When 
fused and cast in small sticks is called lunar caustic. 

JVifric jlciJ.— See Add, nitric. 

JVWrtc See Ether, nitric. 

Oil of Vitnd.Set Acid, sulphuric* 

Reorhwk. —Carbonste of potassa. An alkali ob- 
tained from the ashes of trees by leaching. Whan 
evaporated to dryness in iron kettles it Is called pot- 
ash, but when calciaed to burn offtbe coloring mat- 
ter it is called pearlash. 

Potash. -^See Fearlash. Sometimes called salts of 
tartar. 

Amice (Stone —‘A subBtance resembling the slag 
from fumac€s, ejected fiom volcanora. The pulw- 
iaed rr.atocial is udud lo remove the gloss and impe> 
feet tons on vaniiahed surfaces by rubbing with a 
wookn cloth and water. 

QuhkstUfer —See Mercury, 

IMien Stow.- *A soft .stone used for fine grinding 
nnd poliehing. Gfioerally used after pumice stone, 
jnd :s applied with a soft woolen cloth and sweet 
oil. 

Salta of Tor/ or, — See Potash. 

.Sbndoroc.— A resm that exudes from tree grow- 
ing iu Africa. Ptisible by heat and soluble In al* 
rohoi. Used in vamUhea. 

Seequi^Ohioride of Jron.See Iron, SeequinAlor- 
ide oi. 

Sfietfoc.— Lac is a reeinons substance produced 
maznly from the banyan tree of the East Indies. It 
te the product of on insect. Stick lac Is the resin in 
ite natural Ftale ; seed lac when broken up, cleaned 
of impurities and washed; shellac when it is 
melted and formed in thi n fakes. United with 
ivory-black or vermilion it makes sealing wax 
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Dissolved in alcohol it makes lackers and var- 
nishee. 

SilMT, Sitrafe ef. — 8oe nitrate of eilTor. 

Soda,^Common. See potash. 

Ground (dialk caret nUj clean- 
ed from aU stony matter, 

^nrita 0 / Ififra. — An alc<^olic Botation of nitrous 
ether. 

5¥m/, Ti^ciurt cf. — See muriate tincture of steel. 

Svlphate of Iron.— Copperas or gieeu viuk>l. See 
copperas. 



of.Manganest — See manganese, sal- 

pbate of. 

^Sulphur.— Often called brimstone. A mineral of 
yellowish color. Soluble in turpntine, fat oils, 
biiolpburet of carbon and hot liquor of potacea. 
With ozy^n it forma sulphuric and sulphurous 
adds, and with the metale ii combines as sulidkurets 
or sulphides. It is an esbential ingredient in gun* 
powder, and the gas arising from its cotubusUon is 
employed In bleaching straw and woolen goods. 
Tartar, Salta 0 /— See potash. 

Tur^ontiw . — An oleo-resmous auhstance as flow- 
ing from aerenl species of pioSj larch and fir trees. 

Oil of turpentine is ubtaineil hj distilling tbs crude 
turpentine. 

C^mfer, See Bamt Umber. 

Feni'ce 7><7y>eRfine.— A liquid redo which exudee 
from the larch tree. The Venice tun>«nUAH mu^y 
met with la tiirpeoUne to which is a^ed a qnaoUiy 
of black melted resin. 

Fsrdipria. — A green oxide of copper, very poieon* 
ous. The white of eggs is an outidotv for the poieoo. 
when token into the stomach. 

Called sulphate of copper. See 

Blue Vitriol 

Wirfoi, Oreen. —Sulphate of iron. See Copperas. 
Viirioly Oil See Acid, sulphuric. 

Whiting, 6^nisA.— See Spaoish Whiling. 



CHAPTER XLl 

Cat/mi or Qvn. Rtruvo. Twm or RirLm. no. 

SupipMa Oau .... 

ABMn«u 0«M 

i'Mok 



CHAPTER XLL 



OAUBRES 07 OU^ BirTJNOf TWrST OF RFLIXO, CTC. 

^rc^an Ovna.— The Enfield Itifio; Muade 
Loader, Cal. 5T7; 3 grooTcs ; r^u Ur twist, slightly 
deeper at breech than at the muzsle; rifling one tni n 
in 6 feet 6 inches. 

The Purdy Bide, Muaale Loader; Cal. 050; 4 
groOTea; increaeing twist, commencing at cfie tom 
in 6 feet and ending at one turu in 4 feet 9 inches. 

The WQkinsou RIAh, Muzzle Loader, Cal. 330 ; 3 
grooves with a regular twist of one turn in C feet 3 
Inches. 

The Lancaster Rifle, Huade Loader. Bore smooth 
and elliptical diameter at muzzle ; greater axis, 550: 
lesser axis, 540 ; greater axis at breet^ 537 ; lesser 
axis, 543 . twist is one quarter turn in whole 

length of barre]. Length of barrel, 30 inches. 



The Snider Rifle, Muzzle Loader; Cal. 577 ; 5 
groovee, one turn in 4 feet. 

The Whitworth Rifle, Muzzle Loader. Polygonal 
or hexagonal form of bore. Rifling, one turn in 20 
inches. Bore, 5 34 across the flats. 568 across center 
of flats. 

The Jacols Rifle, Muzzle Loader; 4groovog; loads 
and gnxivcs equal. Rifling four-fifths turn in 24 
inches. 

The Turner Rifle, Muzzle Loader. Bore, 538. 
Rifling Turner’s Patent, one turn in 4 feet. 

The Ttigby Rifle, Muzzle loader. Rifling 6 groovM; 
one turn in 4 feet. 

The Boucher Rifle, Muzzle Loader. Bore hexagon 
with angles, rounded off so as to form shallow 
grooves, 60S deep in center. Bore, 570. Rifling one 
tun in 3 feet S inches. 

The Prus^n Needle Oun, Breech Leader. Rifling 
4 grooves, one tarn in 40 inches. 

The Chasaepot Rifle. Breech Loader; Cal. 433; 
rifling 4 grooves, turning from left to right, one 
turn in 21 } inches. 

The Snidef-Snfleld, Breech Loader. Rifling 3 
grooves slightly deeper at breech than at the muZ' 
de, one Uim In 7$ inches. Diameter, 577. Depth 
of rifling at mtizzle. 05. At breech, .13. Width of 
grooves threc^Bixieeoths inch. 

Westley Richard's, Breech Loader. Bore octagonal 
form. Rifling one turn in 20 incites. 

Regulation Minis Rifle, Muzzle Loader. Rifling 
one turn in 6 feet 6 mches. 

American Gims.— The Peabody -Martino Rifie. 
Breech Loader. Rifling T grooves, one turn in 32 
iocbes. gain twist, lands and grooves of equal 
width. 

Mayuord Rifle. Breech Loader. RlflingS grooves, 
one turn m 5 feet, lands and grooves equal width ; 
depth, .01. 

Sharp's Rifle, Breech Loader. Lauds and grooves 
equal width. Rifling cue turn in SO inches. 

BowR dc Sons* Kentucky Rifle. Muzzle Loader. 
Staudud number of grooves 7, but made with 4, 5, 

0, and 7 grooves, same width a>^ lands. Even twist 
one turn in 42 inches. Gain twist commences at 9 
feet anti ends at $ feet. 

Powd dt Son's Breech Loading Rifle, 6 and 7 
grooves, one turn in 30 inches. 

Steven's Rifle, Breech Loader. Regular twist, 
one turn in 26 inches. 

Springfield, U. 8. Rifle, Breech Loader, Cal. 45. 
Rifling 3 plain concentiic grooves. Lands and 
grooves equal width. Uniform twist, ooe turn in 
32 inches, depth .005. 

Frank Wesson’s Rifle, Breech Loader. Long and 
mid-range gnus using long slugs, even tsvki, one 
turn in 18 inches, grooves 0, lands and grooves equal 
width. Short range guna, using sluga haring short 
bearing, increase twist commencing on 6 feet, and 
landing on 2 feet, 5 and 6 grooves, lands and grooves 
of equal width. 

Wesson’s Muzzle Leading Rifle. Barrel 2^ S" long, 
one turn in 6 gnxjvee; epace between 
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grooves «quAl to interior sturfckce presnting 4 
4oT<4Ail 4ppear«o<». Orov «0 not so wid« &a Apum. 

Thfl V7>iiUi£y Anna Go.’b Gqoa» Braech Lending, 
compBuiog the WhitMy, EetuiDdy, «od Phsnn 
ajstams. Rifling d groove^ ooo tun in S3 inches 
L*ftdt and groo^M of equal width. 

Uanton's Rifle (Toronto, Canada), Munde Loader, 
Dumher of groores Q, landa and groov«a tquai 
width; regular twist, oua tom in 30 inchea; d^)th of 
froo’TO 13-(bouaandth9inch, slightly fread at bree c h. 

PiwioU. — OoH’a Army PiatoV Bnaeb Ra* 

/otvtt, Cal. 45. Rifling 0 greoree, twist uniform, 
one turn in 16 inches, depth .005. 

Schofleld, Smith dt Wesson Rarolver for Army 
Use. Breech Loader. Bore, .435. Number ^ 
grooTM 5, uniform twist, one turn in 30 in ch es. 
Depth of rifling .0075. 

CHAPTBItlLIL 

Dmonurt sea Ticnto ArAar An rtinifat rui Oen, Bmai 

AjiD Ptnete 

Bitm 

Tte Misrt ns« 

Tb» anfftei SjMM 

Buni4Aa% lUu 

The Breoi KtOe 

HatoSMs RApwWf 

HoevS'i TteMweea* 



Tte KwMd7 KMb «5i 

MmUb RepMUk^USi 

Tki M«7>^ 

juat 

FtHMll 

TtM n«wi»|tM Swm 

Riwkfioe VtaiilM Gm (Xotm'* 

RimlefMn N« 8 (Uiptaurm'* Puna 

hawv* Rttk 

UeiM Suu» Mdb^-UWIu RMU mi . 

BrwS fmflnf luto 

whUMj Bmch'Lo^iat Oi^a 

WUiMy K«w fame f ttiilBf Caa 

MAfB4tM 0«e 

hOltWB* Bmct UeSkrw 8)jot On 

Fu Bfwefa liMdlBi StMt On 

L«f«m Hune<«^i«» Gati 

Pwlut Do^bk-Bwitbrl Rma^L^lMSauOn 
!UneM CMubk.BtmM Bmcb-lntfiM iM 
Bav Fwtf Shnuin On Uh 



CHAPTER XUl. 

niBEcnoirs roa takjho apavp akb xtaaouim 

Ain.B8, DOVBLB-BARRKLLSn 8BOT OCKB A?fO P!B- 
TO La, or THE MOST KOT*l3 ItAXXBa IK TVB ITNnO 
STATES. 



Th* Baitard RiJU , — (iVods by th4 Ma/im Anu 

Co., iViu» Havtn^ Conn), 

To ToAe Apari.^U take the sight from the banti; 
9, take off tho stock by nnecrswingbutt-plaU; and 
tuning out the long tang smw ; 8, drop the lerer 
and take out lever screw ; lake out the sztiaetcr 
then the block ; 4, unaerew the baml fitn the 
trains and take the tang from the frame ; 5« taka 
the eetews from the lock and piy the plal« apart. 

7b A fSfwWa— Proceed in reverse order. 

77m Bur^eso Htpeafing BiJU.^{McuU hg'fPMMy 
Anns Co., JVew &bv«n, C<m»). — 1, reodeer ; A bot- 
tom tang ; 8, lever ; 4, breech bk^ ; E, top lever ; 
S, ejector \ 7, cairiar- block ; 8, bottom plate ; 9, 
bottom plate snap ; 10. hammer ; 1 ( vuin*spHjtg ; 
13, hammer screw ; 13, side loading qmng cover 
as seen from the back ; 14, trigger. 

7b Tohe Apart - 1st, take out the bottom plate 
aciew. and remove the plate: 9d. take oat the top 
cover acrvws and slido the cover back Against the 



hummer, havmg de;«esaed tlie lever sufflcisntly to 
leiH pass by, then pull back the hammer as far as 
poBsible and take the cover out ; SdL take out the 
carrier amws, there being one on each side of the 
upper rear portion of tbs lacaiver, and the atop 
•crew 00 the upper front hand side of the re- 
ceiver, then the lever, breech-block, extractor and 
carrier can be taken out through the top. 

7b DMeapape ths Z^vsrfrom BrttcA Block.^ 
Take out, 1st, the firing pin screw • sfl, the firing 
pin ; 8d, the ejector from the elda of the btveefa* 
hhxA : ; 4th. Che large (id from either side, in as* 
aeAbiing, re^ace the^n in exactly tlio same poei* 
lion it was when taken out. 

7b Asscnbh.--lst, plaos the lever, hot’chtflock, 
extractor and carrier in their proper position, rela- 
tively to ona another, aa they were when taken out. 
with the projection on the hreedi-block ioaids. and 
under the front paK of the carrier. 3d . Replace tbe 
above parts taken together in ihq receiver, 
the Handle o( tba lever Are! threugh IIm top, put In 
the carrier side ecrewv and U>o stop screw. 8d. 
oock the hammer, slide the top cover into place, the 
b^ech being left half way ofwui, then put lo the 
screw ; 4th, close the breach and acrew (he bottom 
plate to place. 

Bvmstdo's Brmch Ijoading RtJU . — To clean the 
gun, unlatch the guard and drop thedMunber ; pfues 
down the amaJ) spring bolt at the guard joint wHh 
th< fiogvr nail, while the lever of the J<^t*halt la 
turned out of place ai>d taken from the joint. To 
detach tbe movable breech pin from th^ chamber, 
prat it back wHh the thumb and forefinger of the 
left band ; bold the bolt in this poaitkm with toe 
UiunkU nail uf Uie right hand insoHed In the notch 
of toe bolt, while with the fore Anger of the same 
head, the breech-ptn is pushed into the diambv, 
and toa head <h button of the spring-holt is turned 
from Its place, when thebreoch-pln may be removed. 
Every part of the arm. except tbe la now or- 
poeed to view. Pul together in luveiee ordar of 
taking apart. 

THs £'usnj Magaans Ri/U . — {Mads bg ihs Xvans 
Mogazins Co., Mechanics FalU, Afs.; ilfeno»h, 
Hnlbcrt d Co., agnus, ytw York dig .) — To load 
toe magazine, introduce the cartridge through tbe 
opening in toe buUplato. Sach complete moveniMit 
of the twer forward carries (bo cartridge to ils 
chamber. Repeat tbe motion till ihemagarine is full. 

To uae fes a single loader, drop the lever to right 
angle with the barrel and iuseH the cartridge di- 
rectly in the diatuber. 

TTie full motion of ibe lerer forward Oisebargee 
the empty ahel). the return plaoee the loaded cart- 
ndge in position, when tbe arm ia leady for dia 
charge. 

Semi-Mamm^Uss.—Tbs Amaricaa Arms Com- 
pany are now produdog a gun at a low price called 
tbe semi-hamBksriees single gun, forwhKhihe man- 
ufactum claim that it combines the advantages of 
a hammarlass without the danger of the aelf-coddog 
prindpls. To oock tbe gun pitas down the little 
lever on the side. Tba loek-plate ia easily removed 
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to get at and oil the lock. lie construction h such 
that no watei or dirt can penetrate to the lo^ 

TK4 HotMeu* Ifagogin^ fry Wta> 

dUsier Arwia Oo,, Hdtwi, Cornt.)— To nAOre 
the tnagaane cut oS, turn the notched end to the 
front; place the point of a eccev<drlver under the 
nar end and bear doira gentlj, eligAtl/ support- 
ing the front end against the pressure with the 
flngera of the left hand. To remore the br eech* 
bolts press on the trigger and at the same time un- 
lock the bolt and withdnw it. N. B. — The bolt can 
be removed in the following manner: unlock and 
draw back the bolt until the cocking piece just 
clears the receiTer; then, letting go the h^dle, take 
hold of the cocking piece and turn it down to the 
light until the projection on the bolt-head leavee the 
groove under the front end of the locking- tube. The 
latter maf then be drawn out at the rear, and the 
head at the front of the receiver. To return the 
bolt, the head must be inserted from the front and 
the part from the rear, unless the eub-off be removed 

To lumo^e the msganne-spring and cartridge- fol- 
lower^ insert the point of a screw-driver in the hole 
at the rewr of the magaaine tube, and draw out the 
tube. The barrel cannot be rvmu ved until the mag- 
asine has been taken out Remove then the trig- 
ger apring screw and spring, the cartridge stop pin 
and stop, tlte trigger pin and triser using a punch 
to drive out the pin. Remover the trigger catch 
pin and catch, using tbe point of a screw*4river in 
the notched end of the prn to draw it out. 

To dismount the breech-bolt, remove the bolt- 
bead, which can be done bj bolding the cockiiig' 
piece hmlj’ in the left hand, and with tbe right 
turn down tho handles as in tbs act of locking tbt 
bolt; tbe head wUl then slip off. Turn out tbe fir- 
|jig»pin screw; slip the bolt-head partly on the pro- 
jectiag end of the firing-pin, and uee It as a wmcb 
to unscrew the pin; the main-epnng may then be 
removed. Remove the extractor by tapping gently 
on its projecting end with a piece of wood. 

To assemble, proceed in the reverse order. 

Roward'9 SpcrHng '*Thi 77iundsrho/f.’*— 
To clean the lock, take out the screw that attaches 
the back end of the yoke to the breech piece; uobcrew 
the barrel; then take the nut from the backend of 
the sliding breech pin, which with tbe maioepriiig 
and hammer, consUtnie the lock. 

In using, if the operator does not wish to have 
the piece cocked, he -baa only to bold the trigger 
back while closing the guard, and It will not be 
cocked. To cock it from this position, lie has only 
to open the guard a short distance, and close H. If 
he wishes to load and fire rapidly, it will cock Haelf. 
If in DO haste, or does not wish it cocked, he bae 
only to hold back tbe trigger, while dosiog lbs 
guard. 

The Kennedy Magaeine Ovn.^Made by WTtitn^y 
Arms Co., New Haven, Conn.>^DirecUans for tak- 
ing apart : 

X. Take out tbe two side sciewa, on tbe left dde 
of tbe receiver, that are nearest together. 9. Re- 



move the bottom plate and carrier block throtigh tbe 
bottom cd the receiver. S. full cock the hamm er 
and take out the oxiractor screw from top cover, 
then depress the lever sufficiently to let the cover 
pass ovej* it, poll back tbe hammer as far os possiUe 
and slide tbe oovet out over it. i. Remove the 
broech-block and lever together through the the top 
of the receiver. 

To disengage the bree<^-block: 1. Take out the 
firing* pin sciew. 9. The ftring pin. S, Tbe ejector 
from the aide of the breech-Uock. 4. The large pin 
from either side. 

To assemble, put the parts together in roverw 
order from which they were taken out. 

ifarim'j Magaeine Rijic — {Made by Marlin Arms 
Co., Koto Haven, j ^Figure No. 1 shows the 
sim in a closed position. A, represents tbe Lever; 
B. the Bolt; C, Extractor; D, the Carrier BIck^; £, 
Uie Ejector; F, the Carrier Block Spring; O, the 
Hammer; ^ tbe Trigger; I. the Firing Hn. 

To take tbe action i^ari: 1. Take out the lever 
pin soew, and drive out the Isver pin, allowizig the 
lever to be removed. 9. Take out the tang screw 
(this aHowa tho stock to be rwoved^ haiuner 
screw, and front pin that goes through trigger str^; 
now remove the trigger strep with lock woric at- 
tached. ). Tbe bolt can now be slipped out. 

To sneemble the action, put the paits into the re- 
ceiver in reverse order from that in which they were 
taken out 

Maynard Ri/le, Self^Prtming Model.^Mddo by 
M<m. Arm$Oo.t Chicopm Kalts, Mam.)^fo detach 
the barrel: Looieen the lever at its rear end and 
move U forward. There is a button that keeps 
the cosgasne doaed; turn this button downward 
mnA fcvward as far as it will go; then pull it out 
as (hz as it will come; this will detach the lever 
from the breech-pieoe, so that it will conie partly out 
of It; unhook the bam), and the lever will pass quite 
out of tbe breech-piece. To attach the bacrel reverse 
the operation. 

To remove tbe nipple: On the left side, opposite 
tbe ni|^e, is the ecrew which faatens it; take out 
this screw; put a stick of hard wood in the screw, 
bole; stnke the stick a bttle and the nipple wiB be 
driven out. 

To dissect the rifie for a thorough cleaning; Ttiere 
are four screws ou tbs under side of the gun, behind 
the bole where tlie lever is pivoted. Take out the 
two farthest bade, and tbe st^k may then be drawn 
back so as to separate it from the brssch-piece. 

To adjust the joint between the end of the barrel 
and the breedi piece: There an two screws visible 
on tbs under side of the breech-pieoe, forward of 
the lever. They are to adjust tbe joint to tbe 
thieknna of the daage of the cartridge. To do this ; 
First, ton the screw nearest the lever once round to 
the lift; now raise the butt-end of Uie barrel, put in 
a cartrUge, sud observe as you bring the buH eod 
down again Whether the joint is too cIom, so as to 
pdn<di the flange, or not close enough to hold it firm- 
ly. The exact degree of tightness allows the lever 
to work easily, but holds the barrel perfectly firm. 
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This dsgZM will b« (oofid by tnniiiic ths forwd 
•CTOT to the ricbt ur l«CL Having found (Ais de- 
grm, turn the r«sr screw to the right, and 

ib« )ojct i9 adjuntod. 

?is Ptohody- Martini fty firm down 

Thoi Co., R. J.h- 1. Butt Stock. S. 

Stock Bolt 10. Rocaivsr, or Body. U. Trigger 
Spring. 12. Scevw for Ex^cAiogBolt Spring and Trig- 
gw Spring. 14. Su>p Nut 45. Block A«s Pm. W. 
Striker, or Rriug Pin. 10. Block. S5 Tumbler. 
36. ladicafior. 37. fAodt Lover. 3il. Extractor. 

33. Tumbler Rost 30. Tumbler Rest Axia Screw. 
31. Extractor Axiebkrrew. 3S Chiard. S3. Trigger. 

34. Trigger Axi^ Screw. 85. Swivel S3. Swivel 
Axis Screw. 46. Barrel. 47. l^>re, or Tip-Stock 
43. Cleaning fiod. 

To diamoufit body or receiver ; Turn keeper mrew 
^ the groove in head will allow block axis pin (o 
dttpp oai; opeoi the breech, and with Che thumb prem 
with force oa ftoat of block, and, at the same 
time, raise the lever; turn the keeper^crew bo aa to 
allow the tumbler axb to be pushed out. TUs alft> 
relieves the tumbler Take out extractor axis acrew. 

To amembte body: Put lever back to its place in 
aaeembled guard and inseii both in the body. Drop 
in extractor and turn in extractor screw. Put 
tumbler In place and pot in tumbler aria, point up- 
right and secure keeper screw. WHh the right hand 
nkn the (ever an as to touch the lovor catch, tbeu, 
with the first Anger, pull the trigger back, and with 
the tbottb pneh the tx^ger axis funrard, had drop 
in the asMiobldd block, tbe front end eaiering Bret. 
Apply a little forc« ko back end of block with the 
left hand, moving ^h6 lever a Uttle at the aame time 
with tbe right hand, and the block will drop into 
place. Insort block axis pin and eectuo it with the 
keeper screw. 

To diainount guard: Take out tun^bler rest axis 
Borew, relieving tumbler rest Taka out trigger 
epiing Mt*rew, r^leving trigger apnog and 
bolt apring. Take out trigger axis screw. reUeviag 
trigger. Take out locking bolt screw, if found 
necessary. 

To assemble guard: Hold trigger in place and tm 
in trigger axis screw. Restore loddng bolt and 
thumb piece to place and turn in screw. Restore 
locking bolt spring and trigger spring and turn in 
trigger spring screw. Insert tumbler rest and turn 
in tmbler restaxis screw. The parts are now ready 
to be attached to the body, or receiver. 

To dismount block: Turn keeper ecrew on end of 
block and take out stop not. Tbe firing pm and 
coil spring will then drop oul 

To assemble block: Restore firing pm aad coil 
spring Turn in stop nut, and turn keeper screw to 
Mure it. 

The firing pin has a rectangular slot near one end. 
This slot is longer on one sido than on tbe other. 
Tbe long aids should be so planftl m to admit end of 
ibe tumbler freely. 

1A< Aerntw .Fresck-Xooder.^ifiids bp IfUasy 
Amu <7b., New JItwm, Cswi.)— No special diree- 
tioQs are necemnry for dismounting and assembling 



the Pbooix system. The breech block is tsken 
out by loosening the screw that Indds the pin, 
then taking oot the pm. After the hm<^»-bleck 
has been removed lei tbo hammer down as f bit as it 
Will go, which relieves it from Ibo pressure of the 
mam spring, and it can then be easily removed by 
taking out the screw which hold?) it. 

The Remtn^toi$ Brueh Loading RiJU.-^ifad4 6y 
B. R^mngtcn d* Soar, JUon, F.)^ Explanation 
oi parts aud technical names: A^. Receiver. 6. 
Bre^ Pieev. C. Hammer. D. Locking Lever, 
a Ham Spring, bb. Pina c. Trigger, d. f^«w 
Spring, a Trigger Spring, f. Tiring Pin. g. Ex- 
tractor. 

To remove the bceech piece and bammer: Loosen 
the button screw until the button cau be rsflioved 
from the beads of the broech and hammer pins. 
Cock Um Inunmer, push out the bceech pin, take out 
iiu breech pmcv, let down tbe hammer as far as it 
well go (which laavee tie main spring reatmg upon 
a etaiiocury pm, and obviate the necessity of using 
a cxKaia spring viao in readjosiing tbe parts). Re- 
move the hammer pin and take out the hammer 

To replace tbs hammer and breech piece: I^y the 
arm down on tbs ri^t side, preas upon the trigger 
at the saioc iitns replacing thg hammer with the 
thumb piece forward and downward, until the hols 
in the hammer and rt'cxsvsr correspond. Replace 
(lie bammer pin, cock the luimmsy, rspkirs the 
braech piw». insert breech pin in receiver, and by 
prwiAg on the pin at the same time preaaing down 
the bree c h piece and working it back and forth 
■Ugbtiy the pin wiU enter. Adjust tho button and 
tighteo tbe button screw 

To take tbe entire artn apart: Take out the ex- 
fcn£to screw, open the braech, remove the extractor, 
uke oot the be v eeb piece and hammer, os described. 
In military arms remove the wiping rod by un- 
screwing the saoie. remove the bands, tsparats ths 
tip stock from tbs barrel at tbe Btuiale, until it is 
liberated from ths stud upon ibe under rido of ibe 
barrel, when it maybe withdrawn from tbe receiver; 
take out the tong scraw and remove the butt stock. 

To detach tbe guard ptc^: Take out ibe two side 
•crews which pass through the guard strap, always 
ramovtog the rear screw first Unscrew t^ barrel 
fraa the receiver, care that tho exinotor has 
been removed before unscrewing tbs baml. 

To asssmbls ths arro* Screw the barrel into the 
raosivef, until tbe maHc on the top of tbe barrel and 
ceoeiver correspond. Roplsce the extractor aud 
screw, plan the forward end of tbe guard strap In 
the receiver, putting in tbe screw. See that the 
main spring Is in the center of the guard strap, pres 
the rear end in until tbe screw wiU enter. R^lace 
the hatnoer and breech piece, as prericmsly ds 
scribed. Replsco butt stock and tip. lu putting 
00 the bands of miHiary guns, see that the leUere 
vpon them a/v upon the same skIo with the band 
springi. Replace the wipdng rod by screwing it in. 

Tbe locking fever, aUacbed to the guard strap, 
ssrves a doable purpoee: one end locking the sear^ 
or trigger, when the breech is open to receive the 
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cartridge, which effeetoaUy prove ota acctdenUl dis- 
cbargo, the other ood worUag ia a groove oa the 
ondor side of the breech piece, serving to close the 
hiOBch piece and keep it closed in the act of &riog. 

t%s Jfopaera Chtnf Xeens'j patmi . — 

{Made hy E. Bemingion A SotUt Et&n, N. V.) 
To lemoTs the breech, tnni the large screw at the 
right hand aide of the stock below the hammer lo 
the right the carrier (which aboiiid be in its 
lower poaition at the time)drops free of the bolt and 
aDowB it to be withdrawn. N. B. The screw refers 
red to is cat with a left band thread. To separate 
tbs rear sod of the bolt and dring pin from the 
front and, bend back tbs hammer and twist H 
around to tbe ri^»t mill the sbouldar on front end 
^ rear cap elides back in the groov e in hi such bolt. 
To niiinomliln it reveiee tbe operation described. 
To take out the extractor, press back the extsctor 
bolt, the booked end of the ecrew^driver to 

this porpoee, thus releasing the rear end of the ex- 
teactoi i^ich may then be lifted out of its seat. 
0§n diould be taken not to let the axtiacior be 
thrown out by the spring when rotossed. To le* 
move the sto^ take off tbe bands ; take out the 
sesew at the end of tbe metal tip, and remove the 
Up-dock by slipping it forward over the magaaios 
tube. Unsorew tbe nagsidne tube, take out the 
tang aoew, remove the guard bow, and take off the 
butt stock. The barrel ■hooM never be unscrewed 
except with proper appUancas to avoid injuring the 

To assemble tbs pane, reverse the operations <!e 
scribed, taking care in acrewmg in tha magazine 

tube that tho follower does not catch ag.unst Uiecut* 
off and interfere with repbemg tbe tube. 

Remington •Vo. S RijU,— {Hepburn'^ Patent, nuide 
by E. Remington and Sone, i?ion, N. r.>— I^ovo 
the) upper eciew on the left band side, aud the 
breech block mev be taken out. To lake out the 
h&inmer, remove the upper eciew and slip (he ham- 
mer forwanl into the bceech block hole. To take 
out the extractor, remove the forward scrow on left 
hand side. Tbe lever which operates the breech 
block passes through the rocker sleeve w HI i a«|uare 
etud and is held in place by a eet screw directly un- 
der the fore stock, which must be removed if it is 
ever desired to take off the lever. If neceasary to 
remove Ihe guard it con be dune by taking off the 
butt stock and baking out tbe aide screws in tbe 
usual way. The barrel should not be unscrewed 
from the frame txcept with proper sppUiincee. 
When necessary to unscrew the frame, the ex- 
tractor should be taken, out and the breech block 
and guard pot back in placa, before puitlog on ihe 
wrench. 

Eharp'n Rifle, {old model using paper or linen 
cartridge, also inodelo/ 287i using vutaUio corln^ye,* 
made by S?iorp*s Rifle Co., Bridgeport. Com*.)— 
To take the atm apart : Relieve the lever key from 
pressure of spring by throwing down the lever 
g.iard, tho key can tlien be taken out and tbe dide 
with lever guard attached, removed. 



To replace, put elide in place, leaving guard down, 
ilien insert lever key. turning the key to place. 

To take off the lock, give four or five turns bo the 
tide screws : lap their heads gently with the handle 
of ihe Bcrew- driver to start the lock ftom its bed, 
the aide screws ran then he taken out and the lock 
removed. To replace the lock, press it firmly into 
iU bed, befo^ entering the screws and then turn 
them up close. 

Sfiarp*$ Rifle, {Borchardfs Patent model of 2S78; 
made by Sharp's Rifle Co., Bridgeport, Conn .) — 
Plate S^AAA, receiver; BB. slido ; OC, sear; D, 
dring bolt ; B, cam ; P, extractor ; Q, coonection , 
H. trigger; K, safety catch ; L, safety lever ; MM , 1 ever ; 
NM, malnapring ; 0, lever spring ; P, barrel stud ; 
R, ramrod slop, military ; S, ramrod,* military ; T, 
swivel, military : UtJ, barrel ; W, forearm ; W, 
link; X, butt-stock boH; 1, lever pin; lever 
ecrew. 

To take the arm apart : Loosen the rear screw* 
under ihe barrel, and this will relieve the pressure 
of the lever spring. Cock ihe gun by opening and 
closiog. Bring down Um gus!^ lover ludf way. 
Take out the lever pin on which the ]e*vdr rotates 
This put U held in place by a small screw directly 
above it Turn this screw to the left until the cir 
eular cut in its side is on % line with the lever pin, 
and the latter can (ben be r^movi>d l^ill lever out 
of die joint. Roplaoe lever pin so as to hold ex- 
tractor in pUncfi. Remove screw which connects 
lever and link, through hole in left side of link 

Take out lever. Push slide up aud out, and then 
take out extractor. 

To atrip the ^lide. uncock It and push out sear pin 
and remove scar. Take out pin at rear end of 
elide. Take out slide plug and mainspring. Drive 
cross pin out of firing bolt and luniovs same. Re- 
move link by taking last eersw out of slide. To re* 
move trigger, safely and safety lever, drive out trig- 
ger pin and safety pin above it. Full back safety 
catch *oad pull out trigger. Push forward safety 
catch as far aa it will go, and it will drop out, to 
gel her with the safety lever above H. 

To assemble, roplaoe safety catch, safety lever 
and trigger. Assemble slide and cock it. Push 
safety catch into notch of trigger. Put in extractor 
and lever pin. Insert slide and push it down, keep- 
ing extractor close to its place, in base of barrel. 
AUsidi lever. Take out lever pin, bring lever into 
the Joiat, replace the pin, and secure it by giving 
small screw above it half a turn to the right. 
Tighten the screw which was loosened under Uie 
barrel. 

Never use a hammer or other force either in tak 
ir^ apart or assembling this system. If the pirt^ 
art> in proper position, everything will go into place 
easily. 

The U. S. Muzzle Loading Rifle and Mu^kti. — To 
take apaii : Draw the ramrod ; turn out the tang 
screw ; pul the hammer at half cock ; partially un- 
screw the side screw, and with a light tap on the 
bead ot each screw with the handle of the screw- 
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dn^LT or a light wood maU^U looeeu the lock from 
its bed in tbs stock, then turn out the side sere we 
and retnovd the luck with the left hand. Remove 
the side ficrewe ami laku off tho bands, Take ont 
tlie barrel by turning tbo guo harisootally. barrel 
downward, holding the bari'el loosely with the left 
hand below the n^ar sigiit, the right hand gnapii^ 
the stock by the small ^ if it does not leave the stock, 
up the nmzsle on the top aide agaioat tbe work 
liencdi which will effeot loceeiiing it at tbe breech 

To assemble, pot together in the iortne otder 
taking apart, {^umo the haml in place with the 
band ; give the butt of the stock a gaotle tap on tbe 
floor to settle the breecb end of the barrel against 
the head of the atock. 

•S^(ng;Cettf Srtech Loading RiJU IwuuU at 

Mass, bjr U. S. Oooemvienii adoptsd U. SL 
Oouemmeal.;— A, Bottom of Bewirer; B, Barrel; 
C, BreH*h ^row ; E, Binge Pin ; F, Oatn Lock ; 
Q, Cam Lau'h Spring ; H, Fuing Pin ; I, Firiog Pin 
Spring; J, Extractor, K, Ejector Spring and 
Sptodlc ; L. ejector Stud ; U. Lug of Extractor. 

To dismount the breech loading parts: 1 . BO’ 
more the hinge pta by pressing on ita point with a 
Mmall-aisod pun j> until the end carrying tbe aim 
projects sufficiently to enable it to be grasped 
and removed by the hngeie. 9. Bsoove the breech 
block carefully, ao as not to allow the extrador and 
ejector spring to fall out. 3. Remove tbe eztraolor 
and ejector spring 4. Remove tbe latch by 
unacrewiug tbe bre och block cap ecrew^ ayod loonn 
the cap with the pc^ini of e screw drivei, Re* 
move the cam latch spring Tuin out the bring 
pm scn»w, chen take out the Bring pin and apnng 
from thH hreedi block 

To ft»*emhlo I Ineert the Bnng pin ecrew in 
the bre-'cli thick, then the hniig pin, and thoa re* 
place thr^ linug pin screw. 9. Insect the can» latch 
s[>r\nSl in iU place. RepUoe the cam latch and 
the breech blo^ cap ; turn ths cap ecrew w«l) down. 
4. insert the ajertor firing in ita place. 5. Replace 
the extractor in anrh a position in the breech block 
that the fmall in the back of the eztrartor 

will be in a pnvUon to be presenUvi to the point of 
the ejtx:tor spring spindle, d. Inseii (he breech 
block, Afb.r aeemg that the point of the spindle 
has entered tho rocisa in the back of the extractor, 
strike the breech block over the thumb piece and 
h^ of tbe Tiring pin, a i^mart bbw wKb the palm 
of tbe liaod fnrwach and downwards, this wiV 
cause il to enter sufficicRtly to hold it in place 
Then pmes it into p^iUonbygraspiDg the block and 
nweiver with the Bugere and thumb, the thumb 
oppcrrm*t. and squeeze it home. 7. lumrt (he 
hinge pin by stHlring it a sharp blow with the palm 
ot the hand. 8ee tiiai the stud in the arm eotsn 
the reoeaa cut for it on the ride of the receiver. 

Should the thumb pie*x) interfere with the head of 
the hammer in raising the breech block, it is probe* 
b1e that either the or tear screw la too locne 

ur broken. 

K^fosf .Breeck Loa din g thm {mado bf WHtmp 
Arms Company, Nsw Haven, Com.)— T o take 



apart : 1. Give the screw in the Me of the frame 
or receiver (that holds the two fulmm pins) a 
few turns to rtdrsnn tbe flange ^ beads of ihs 
two pins, then turn thmii away from the ecrew 
a little. S. Place thi> hamiaer on tlie balf'Coek, 
open tbe breech half way, and pcese tbe locking 
shoulder back with the eoew driver until it is Held 
by the catch oo the locking lever made fur the 
porpoer 3. Knockout the piu that bolds ibebresch 
blo^, and Uks out the breech Modt, lever and cart- 
ridge extractor st the Bsmetima 4. BringthehacD- 
mer to full -co^ so as to retease tbe koddttg sbonldsr, 
aad then uncock it, presring it forward so as to re- 
lieve the tension ot the springe ; knock out the 
large pin, and take out tbe hamensr and lodtiag 
shoulder together. 

To assemble : l. Draw back the trigger to Us 
usual place aod insert th*3 hamm« and locking 
shoulder (placed together, aa when taken out) into 
the leceiver, pressing thorn forward so as to reliovs 
them from the teusioa of their ipringt ; then insert 
the hammer pin, half cock Uio hammer, and press 
bsA:k tbe locking shoulder until itis held by the catch 
oo the kicking lev«. 9. insert the lever, breech 
block and cartridge extimetor placed together, put 
in tbe fulcrum pin, turn tbe heads or flanges of tbe 
two pmi to their places againat tbe binding screw, 
and turn it up lo its placa. t. Open tbe breech in 
the usual way, or rimply bring the hammer to full 
ooek, wtkSD the looking shoulder will be released and 
the p.ees ready to opereia. The ramrod Is Held to 
placv by bring screwed into ths steel on tbe lower 
Bide of the barrel. 

Whitn^ System Breech Loading Own (made 
by Whitney Arms Company, yew Haven, Conn.}~ 
1, Receiver or Frame; 9, Bottom Tang; 3, Barrel; 
4} Breech Block ; 6, Hammer ; d, Breech Block Ful* 
crum Pin ; 7, Hammer Fuknim Pin ; S, Extractor; 
9, Kain^ng ; 10; Trigger; U, Stud. 

lb take appari tbe lock work : 1. Give the screw 
in the rids of the frame or reorivor (that boldi the 
two large fulcrum pins) a few toms to release the 
flanges or heads of tbe two ptna, ih«A turn them 
away from tbe screw a little, a. Place the hammer 
on (he full cock, open the breech half waj, knock 
cut the pin that holds tbe brosA block and the ex- 
tredor ecrew in tbe ride of the recriveri then take 
eut tbe breech block and cartridge extractor at tbe 
saosiltna. $. UncoA (be hammer, premisg it for- 
ward so Si to relieve the tension of the spring ; 
kZMck out tbe large pin and take out the haouDer. 

To Mi«nh]o the lodt work: 1. Draw Wk tbe 
trigger to its usual plaos^ and insert tbe bamaar 
into the reooiver, preering It fonrtrd so as to relisra 
it fntn the teoskw of tbe spring ; then insert (be 
hammer pin and cock tbe hammer. 9, Iiweri the 
breech block and cartridge extiector, placed together, 
pot in the fulcrum pin, turn tbe beoA or flanges of 
tbs two pim to their places egaiiwt the bindliag 
ecrew, and turn it ^ to its plare ; then put in ths 
extraclcr screw. 

Wmchesfer Magasine Onn.^^CMade by Winchester 
Arms Co., .Vsis Haven, Conn.)— To take apart : 
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To take out the barrel : Take out the two tip 
ecTeiTB, the mogaaioe rit)^ pin, puU out the maga- 
zine tabe, and take oS the foieonn ; chcQ, before 
unscrewing the barrel from the frame, the breech 
pm must be thrown bock hy moringthe Anger- lever 
Cerward, otherwise the attempt to unscrew ti will 
bivok the spring catch that withdraws the cartridge, 
and ruin the breech'pin. 

To remove the breech pin model 1866 ; AfW 
removing the side plates and liuks, the spring catch 
must be next taken out, which is done hy moving 
the breech-pin back bo that the pin that holds the 
spring catch will be In a line with a correspondiog 
hole through the frame ; then with a snaU steel 
wire punch out the pin, then move the breedi-pln 
forward and take out the spring catch ; the piston 
can tbsn be unscrewed with pliers or hand vise, ftrst 
setting the hammer at full oock, or taking it out. 

In models of 1873 and 1676 : After removing the 
side plates oud links, take out the Imk pin and re- 
tractor \ the piston con then be pulled out with the 
fingers, first removing the hammer or setting it at 
full cock. Should the main spring require strength- 
eniog it can be dons hy turning up the strain -screw, 
which will be found directly onder it, on the under 
side of the frame. 

Remingion*$ 09n4.^(Madehy £. Rmington 
^ So»is i7tbn, N. F.>«DireeUons for using: To 
lead, unscrew the hau^ or breech from the body 
of the oane ; insert the cartridge and replace the 
boodle, drawing back the handle will cook the piece 
ready for firing, when preesiog on the trigger knob 
asdsmsoth wtU disohorKS it. Do not press on the 
trigger-knob when the piece is being cocked. 

Tb9 lock-osse or breech may be closed by a slight 
pcemre upon the spring sight. 

Fee bunting or target practice, remove the tip or 
ferule at the munle. If it is inquired to use the 
am suddenly, as for nlf •defense, it is not necessary 
to remove* the tip. 

To remove the lock-case* lenove the ferule under 
the bopdle by driving it down, take out the pin un* 
dsr the ferule, draw cut the handle, draw the cane 
to full cock Old press down and the tr^ger, 
unscrew the lock from the barrel and ptnh the cock 
out at the top end of the esse. 

In replacing the lock be careful to get the slot cn 
a line with the guide inside of the case, and preos 
down the sight spring. 

SiiHng^ Br^ch Loading SM Chm. — {Mad$ 6y 
fiilltaps 4k SptMfy Harifordy Conn.)— This arm is 
provided with a bookword and upward moviz^ 
breech Uock in the rear of the cartridge, the 
breodr block turning bodeward upon tbe hinge, 
which is a moranatvo] motion than a forvacii turn. 

To open tbe bneefa tor loading, half rock tbe 
piece ; draw the locking bolt with small handle on 
right side, and pull towards you ; Uris ratneto tbe 
firing pin, also extracts the sbsD automatically at 
tbe am time. 

77is Fox breech Loadii^ Shoi Gvn.^Mddt hy 
AmericM Arsis Co. , Boston,. if<us.)— To take apart : 
To detach the barrels, firet open the gun os if for 



loading, which is done by preeaing forward the 
tbumb-ptee on the top of the stock; then with the 
left thumb at a point about two inches from tbs end 
of the borrals, press the barrels towards tbe right 
and the gun is in posUion to load. Keat turn tbe 
gnu over in the ri^t hand, holding it by tbs small 
of the stock, the end of the stock under tbe elbow 
Buppotiing the weight of the gun; with the left 
thumb press tbe extractor home, and, with the 
thumb placed on the extractor spring, os close up 
to the fora end os convenient, praes down (he ez. 
tractor firmly, and gently swinging tbe stock to the 
ii^t until (hs deta^uDsni is obtained. 

To attach tbe barrels agoio, grasp tbe boireU 
with tbe plate up, so that the loj^ screw at the 
bead of the plate comes about oi the' center of tbs 
hood; be sore that the extractor is horns. Place 
the opening for tbe screw which is in the breech* 
plate, over the screw, with the stock at an angle of 
about forty-five degress with the barrels, at the 
same time put the left thumb on the end of the fore 
end, hiding it firmly and fiat oo the plate, the 
stock *plato covering the guids-pin next tbe screw 
oo the barrels, but not the pin on the extro^or; 
gently move the stock until the two plates come 
into perfect contact, when tbe barrel will swing 
into position. 

To remove the ezttoctot, detach the barrels from 
the stock, lay them on a table with the plate upand 
mottle from gun; pull out tAe extractor is far as it 
will come readily, then turn it to the Itft until the 
short arm strikes end of tbe barrels; now draw it 
straight out, meanwfails holding a finger over the 
extractor button to prevent lU springing out end 
geUing lost, whan tbe button and locking stud will 
fall out of their own weight. 

To replace the extractor, lay the extractor button 
in its cavity end slide the long shank of tbe extract* 
or through it, then place the lockiag stud in poai- 
tion, holding it snug against the rear end of its seat, 
run Uie extractor into it, solid home, end iam to 
the right tiU the short arm is opposite its hole, when 
push straight in. 

To take out firing pins, remove the screw holding 
them, which will be found in the breech. piece ai the 
tear of tbe scToU-fence. 

Tkt Leftvtr fiammerfess Gun , — (Jfbds by Zkmtcl 
lAjever, Syracvmy N. V ,) — Locks aie reboundiog. 

To take apart : To t^e ofi the k>ck« see that 
both hammers ore down ; take out lever-screw ; 
remove lever ; turn oni lock plate screw and drire 
off right hoed lock by tapping on head of lock plate 
screw ; take out the screw and insert in sear hole, 
and drive off left hand plate. 

To take cut tbe hammers, turn in the screws in 
bottom of the frame nnlil the roainepring will allow 
ibe hammer to drop bock far enough to allow its 
bring lifted out of ibe frame. In putting bock, be 
careful to press tbe projection on the lever on top of 
tbe spiring that holds it. up to place, before putting 
the lever-act ew in. 

Parktr DoubU-borr^ed Bnech-loading Shat Gun. 
(Made by Parker .firofAers, Meriden^ Conn.)—l. 
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Finger pieee. 2. GuArd. a. lifter. 4. 
bolt acre we. 5. Locking boJt. 6. Barrel lug. 7. 
Trip. 8. Trip epring. 11, Extractor. 14, Joint 
Roll. The filler piece is eolid and a part of lifter. 

PreaeiQg up tbe finger piece in front of guard 
t aisee the lifter, and its beveled side coming in con- 
tact with the locking bolt screw, acte as a wedge to 
draw the locking bolt fiom the mortise in the lug, 
and releasee the banelg so that ther tot upward 
ready to receire the cartridges. When the boH la 
back to the position shown in Fig. the small bole 
which is drOTed in the under side of the bolt comes 
diiwctly over the trip, which, by the asaistance of 
the trip spring, is made to enter the hole in the bolt 
and thereby hold It in position. 

For cleaning, it can be very ^ly mnoved by 
taking off the locks and removing the locking bolt 
Bcvow from the end of the locking boH, then prM 
down on the trip, whirii will allow the lifter to be 
withdrawn without removing either stock, guard or 
trigger-plate. 

To ixplace the plunger: WJthdlriw the cone with 
a common ecrew-ditver, by presaing it against tbe 
plunger until the screw-driver entecatbe slot. After 
removing the plunger and apring, be careful to re- 
place them with spring at side of plunger. 

Jtevinpfon DouMe-bomled ^reedbloodfap Skei 
OMn. (Modi by S. Aeimpfoa &Soru, Hum, N. T.) 
—A, thumb piece; B, lever, engaglDg lockug 
boHj 0, pivot of lever B; D, loddng poini; H, 
joiiU check; K, pivot pin; X«, joint check screw, 
liuutifig motion of ban^; M. hammer lifter; V, 
extractor; 0, Wire, a shoulder of which rests against 
P 5 P, shoulder of dog engaging locking bolt ; S, 
snap action spring. 

To take apart: To remove tbe battels, take off 
the tip-stock, full cock both hammers and prraa tbe 
thumb-piece (between the hammsrs, aod n rffd for 
unlocking the barrels for loading) upward aa tar M 
It will go. The barrels can thus be detached. 

In Fig. 8, the locking bolt la drawn aa far as tbe 
shoulder P will allow H to move. This ahouldse 
P is formed on one side of a little dog, in the otbm 
side of which is a corresponding shoulder* rast- 
ing against the wire 0. 6o long sa the tip-stock 
is in place this dog cannot yield or psRnic the lock- 
ing-bolt to be drawn far enough to allow (be jdnt- 
check to come out of the mortiee in the frame; but 
when the tip-stock is removed, the wire O can elip 
part way out, as in Fig. 4, allowing tbe akouider P 
io move back, so that thelocking-bolt can be drawn 
back clear of the joint-cbeck— ihue relMs^ the 
barrela 

Tbe Hoper F<mr shooling Shoi-gun and 

i^wacer Cq., H artford, Coma) 
—A, frame; B, receiver; B*, hinged lid of receiver; 
0, hammer; D, plungsr; D>, bead of phifiger; E, 
plunger link; F, cartridges; O, carrier in wbkb 
•heDs are placed; H, lever to revolve carrier; I, 
mains]»jng; J* sear; a, ratchet; b, stirrup; c, link 
connecting hammer with mainspring; d, pin of 
lever H ; e, pivot of carrier G; /, firing pia; h, elastic 
tail of lever H. 
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To take apart: To take the gun apart, turn in 
set soew on under side of cylind» forward of 
^ g^ pUte smew, until it comes to a stop. 

Then bnng the hanuner to cock notch and unscrew 
the cylinder from breech. N. B.-Thfe set screw 
him* to take tbe gun apart, and turns out to 
fasten tbe cylinder. 

Iq putting the gun together, screw up the breech 

^ replaced. This screw 
should be turned aufficiently tight to prevent anv 
looeeneea of the breech. ^ 

To take off the stock and expose tbe lock, take 
out the long screw that nms through the Bmall 
rwv end of reoeivar on top, and the screw in the 
guard ^ which fartene it to the receiver under- 
oea^ in front Ibea remove the stock, and tbs 
working parts are expored and oan be readilv 
cl^ and oiled. Tbe firing pin ahould bedi 
tached Dccaeionally, cleaned and oiled, as its easy 
wortiag inaoree certain fire. To do this, takeout 
tbe imall aerew in the top of the hammer and 
r«nove tbe piston entirely from the reomrar and 
the ps^ and firing pin are readily separated. In 
wid^ng the piston, care ehould be taken to put it 
m right Bde up. tbe retractw spring being at tbe 
Never aUempt (o take out the screw 
which leeteoa the link to the piston, untfi the 
firing pin is detached. 

CdTs Jkvotvtr For Army Urn, Cal 4^.— (Ifads 
bif tk$ CoU Pat. Pir$ Am$ Co., Bwiford, C3«n.)- 
A, barrel; B, Frams; B\ reooU plate, 0, cylinder; 

DD. firing pan; center pin bushing; El, guard; 

F, back strap; G, bammer; H, main spring; 1, ham- 
fuer roll and rivet; J, hammer screw ;S, hammer 
cam; L. hand and band spring; U, boH and icrew; 

N, trigger andacrew; 0, huntner noichse. P, firing 
fin and rivet; Q, ejector rod and epring: ejector 

tube; R. ejector head; 8. ejector tube screw; T, abort 
guanl acxew; D, seat and bolt spring (coa^dned) 
and screw. V, back etr^ aoew ; W. Diaiu epriog 
screw; X, front sight; Y, center pin catch screw. 

To take apart: To dinount the pistol, half- 
cock the hammer, looren the centre pin catch screw; 
draw out the oentre pin, open the gate, and the cyl- 
inder can th«o be withdrawn To remove the 
ejector, turn out the eject<w tube ecrew, then puh 
the front end away frees tbe barrel and pull it to- 
wards tbe muttla Tbe st^k can be removed by 
turning out the two screvm just behind tlie ham- 
mer, and that at tbe bottom of tbe strap. Remove 
the mam spring and trigger guard; the parts of tbe 
lock can then bo readily aq»rated. The cytinte 
buahing ahould then be pushed eni for cOeaning. 

To remove the gate, turn oula screw in the lower 
side of thafraaM (hidden by the trigger guard), ibw 
the gate ii»4ng and catch can be withdrawn, and 
tbe gye ren be out. 

To aasecnble tbe pietol, follow the directions for 
dismounting m revene order. The msinspring it 
most convenientLy mounted by turning in the screw 
part w^, then svringiog around tbe front end of 
the maio until It beare against the under 

of the friction toUL The cylinder buying should be 
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fnqus&ttj maored for clMAiDg. 

Korih's Involving PiticL^To take the 

ptatol epurk, take out the ecrew in the Corwu^ 
of the lock end benel frame» which rune throu|^ the 
b«e-pin, dten drsw back the opetaUog lever eo ae 
to briag the hamiDer to (be half-cock, torn the 
cylinder round by hand until the mortise in the 
end of the cylinder ie found, which mortise cocmecta 
the cylinder with the reooil shield^ then "nWV the 
rmmmet and draw it and the baae-pin out; the eylta- 
der ie then left free to be taken out< When the 
cylinder ia taken out be careful not to leave the 
spiral spring which lays in a receea made in the front 
end of the cylinder, and in putting together be oue- 
ful to replace this spnog. 

To take the lock apart, first takeout the main and 
lever springs which are both held by one screw; then 
take out tbe hammeri next the small screw connect- 
ing the lever with the link of the toggle-joint (this 
screw is in the lever on tbe outaide of the pistol )ost 
back of the trigger). Next bend up the toggle- joini 
and take out the lever and trigger, which are both 
held by one screw; then take out the toggle-joint 
and revolving lever, v^ieb are together 

by two eerews. 

To put the lock together, first put in the toggle- 
joint, then the main and lever springs, next the 
hammer, then the lever and trigger; next screw the 
revolving lever to the toggle-joint. 

To put tbe cylinder in its place, first put the recoil 
ehieid (the piece with ratcbeta made for turrung the 
breech) into its place and draw beck the operating 
lever to that tbe hammer wfl] come to full cock, at 
the earns time preeeing back the recoil ehieid ee tar 
as it will go, etui bolding back the operating lever; 
see that the spiral spring is In place in front of the 
eyliDder, put the cylinder in place, lei the ptojecUog 
pin on the recoil shield come into the mortise in 
back end of cylinder; then put beee-pin and imcnmer 
to place and turn in tbe screw which bolds it. 

The Rgnington Itafoluer (6taooT9 mnds 

by E, AsMinptaa tk 80ns, Ilioti, y. y.) — To load : 
Half-cock tbe hammer ; then turn the cyhnder 
around eo as to bring the chambers in line with the 
opening in the recoil shield, In which poeition the 
cartridges can be inserted, or the empty shelle ex- 
tracted by means of the rammer on the side of the 
barrel 

To remove the cylinder: Half-cock the hammer, 
then slide forward the stud in front of the cylinder 
through which the extractor rammer operates. Tbe 
cylinder is replaced in the same way, but it is gen- 
erally neceaeary to torn it in its seat to get the pawl 
out of the way before the esntrs pin will enter the 
hole m the cylinder. 



X6 take the arm tor ckwning; Remove the 
cylinder ; then take out the two ecrewa for holding 
the guard to the frame. When the guard is taken 
off, all the loc^ work is accessible for cleaning. 

In Older to keep a revolver in good conditioD, the 
<7lif)der should be taken out and oiled before putting 
it away after firing. The centre pin ^ould be re- 
moved and nl waned to prevent it from rusting and 
impeding the rotation of the cylinder. 

Th« Remington, Magasine PiM-^[Ruier'a Paleni, 
Made by E. Remington Sorut, Ilion, N. K.)— To 
load: Draw tbe tube from the magasine; hold tbe 
pistol barrel upright; drop the cartri^, rim down- 
wards, into the magazine; when full, insert the feed- 
ing tube in the magazino and lock in place by turn- 
ii^ the cape and engaging catch in tbe notch under 
the barrel. 

To Are: Qnisp the pistol in tlio usual manner, 
press thfi thumb upon the breech-block, carrying the 
block dow’Qwaxd until released from the recoil 
shoulder; then draw the block and hammer back- 
ward until the hammer tiugages in the cock notch; 
then let (he block forward by an easy motion and 
the cartridge will be carried into the chamber; the 
pRtol will remain at full cock and is diKharged by 
pulling the trigger. In case the pistol ahould he 
beded, and cocked, and not needed for use, the 
cartri^ in the chamber may bt^ relumed to the 
magazine by siinply drawing back the breech and 
pressing tbe carrier downward until the cartridge is 
in position (o enter the megarine, then letting the 
blo^ forward This is to insure safety in carrying. 
Tbe principle of this arm U eueh that the mo. 
ti<io cocks Uie hammor and camee the charge from 
the mogasino to the chanibe)’ 

ScfKiJUtd, SmM ft Weeeon Revotver, cni 4S.^ 
{Made by SmM dr IVessoa, Springfield. Maaa.y^ 
To dismount the jiiatoh Tl» only pan of the 
pu»iol which will ordinarily require removal is the 
cylinder, which can be taken out as follo^vs. Turn 
ihecyliDder calc I j just ISO deg., asindicaUHi by the 
notch on its head; open the pistol; prree up the 
bead ef the catch until at cUarelhe ry Under; draw 
out the cjUudor; replace it in inverse order. 

To remove Uie cylinder and ejector of tho pockcl 
pistoU, open tbe pistol m^il the piston protrudes 
half wiy, miss the barrel catch and turn the 
cylindesr two tum to tbe 

To rcqdece tbe cylinder and ejector, open tbe 
piat^ to Us foil capacity, raiee the barrel eatcb, 
prass tbe cylinder forward upon the base pin and 
give it fuo turns to tbe rtphf . 

Tbs Automatic {Memnn. Evibert d Cc.) is so 
suaple in He arraogemeuta as to need no directions 
for amenibling or taking apari^ 
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